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W'riU-  lor  p.itticulars. 


HIGH    SPEED 

INDICATORS. 

Hannan&  Buchanan, 

75.  Robcrlsoa  Sireel,  Glasgow. 

ENGINE    COUNTERS. 
BOURDON    GAUGES. 

'  <:i   .Vdniir^illy    l.;4 

l-.n);lneerlni;  Instrument  Makers 


HEAD,WRIGHTSON&CO.,Ltd., 

STOCKTON  -ON  .TEES, 

for  all  kinds  of 

Colliery  Plant  &  Mining  Machinery. 


The  Crypto  Electrical  Co 


3,  TYERS   GATEWAY.    BERMONDSEY    STREET, 
LONDON.    S.E. 


BRETT'S    PATENT   LIFTER   Co.,  LTD., 

COVENTRY,    ENG. 

Speclalllr— 

FORGING     PLANT. 

Sec   our  AJTcrliscBcnt  ftppcariag  J»q,  I9lh. 
SCND  rOR   LATEST    CATALOOUE. 

\yf  elville  and  Macalpine,  Consulting  Engineers 

IVJL  and  NAVAL  ARCHITECTS. 

61.^.  Walnut  Street.  PHitJiDEt.PHiA.  Pa.    U.S.A. 

RearAdmiral    Ghorob    W     MELvrn.E,    Ex-Engineer-in-Chief   of   the 

L'ntted  States  Navy,  and  John   H.  Macalpine.  huMnj;  a  very  extensive 

acquatntanre  in  the  heM  enKinecrinfi  circles  in  the  L'nited  States.  Britnin. 

and  theContinenl  "t  Kurnpe  especially  Soi  tt.iT  Intkrnatioxai.  Busines'- 


A.   MOUNT=HAES, 

M.I.Mccn.E.,  M.I.M.E., 

Consulting  and  MininR   Engineer  for  Ore    Dressing 

Plants  of  All  Classes. 

II,  IRONMONGER  LANE.  LONDON.  E.G. 


•P      i 


M'^iNNES-DOBBIE' 
INDICATORS. 

In  Two  types:  External  and 

Enclosed  Pressure  Springs. 

(•jicb  raid*  to  several  forms  and  siles 

t.-    suit    jll    speeds    and     pressures. 

Special  Indicators  for  Gas.  Winding, 

and  Ammnnia  Engines,  and  for 

Motor-Cars. 


DOBBIE,  MclNNES,  LIMITED, 

1       45.  BOTHWELL  ST..  GLASGOW. 


BABCOCK    &    WILCOX,   Ltd. 

PATENT  WATER-TUBE  BOILERS. 

These  Boilers  are  in  use  throufjhont  the  world  to  the  extent  r>f  4.700,000  h. p. 
generating  steam  for  all  purposes,  and  fired  with  all  kinds  of  fuel. 
Sfg  our  Atht:r!i^,-'>u-i:t  .tp^ftinn^  hut.  totU.  fai^c-  ^7 

HEAD    OFFICES-Orlel   House,    FarrlngiJon  Street,   LONDON,   E.G. 
WORKS     Renfrew.  SCOTLAND 


PUNCHING  & 
SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE   TOOLS. 

DAVIS  &  PRIMROSE, 

Leilh  Ironworks,  EDINBURGH 


DESTRUCTORS  and 

CLINKER    MACHINERY. 

Horsfall  Destructor  Co.,  Lid.  Jrmley,  Leeds. 

Telegrams.  "DESTPUCTOR."  Telephone  1  200O. 

i.odes:  ABC.  i^Hi  t.<iition)and Leiber's. 

TRANSPORTERS. 

See  our  Advortisoment  appearing  Jan.  19th. 

TEMPERLEY    TRANSPORTER    CO, 

72,    Bishopsgatc    Street    Within,    LONDON,  'e.C 

Telephone      ;'.:  Li^iulon  W,.  T.lfcrair.s     "  Transuni.i. ' 


FOR  THE  BEST  BOOKS  BEARING  ON  THE  INDUSTRFES^DEALT  WITH  IN  "PAGE'S 
WEEI<LY:'  vu^  ENGINEERING,  ELECTRICAL,  .  IRON  AND  STEEL^_mNING  AND 
SHIPBUILDING,  ASK  FOR  CATALOGUE,  CHARLES  GRIFFITHS-  C0.,Lm^i2,  EXETER 
STREET,  STRAND.  LONDON,  AND  SEE  SPECIAL  ADVERTISEMENT  ALTERNATE  WEEKS. 
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CONTRACTS. 


ATCHAM   RURAL  DISTRICT  COUN'CIL. 
TKNUKKS  are  invited  for  SL'i'I'LVI  .nG  about  750  yards  of 
IRON"  PIl'E. 

Specitiv-alion- can  I'e  obtained  from  Air.    R.  A.  vVlLSOS,  Surveyor, 
24.  St.  Johns  Ilill.Shreivsbury. 

Tcnder-i  arc  to  be  delivered,  under  sea',  to  me  .it  the  Council  Offices. 
on  or  before  Friday,  January  s.b,  .906.  ^^^^^^  ^^.^^^^^ 

Clerl<  iothe  fonnci' 
Council  Oaiccs,  SI.  John's  .Hill,  Shrewsbury, 
December  l6tli.  1905. 


MANCHESTER      CORPORATION     GAS 
DEPARTMENT. 
TO  IRON"    AND   STEEL   WORK   CONTR.iVCTORS. 

The  Gas  Conimiltee  -re  prepared  to  receive  TKNDERS  for  llu- 
IRON"  and  STEELWORK  required  in  the  SUPPLY  and  ERECTION 
of  I-OCR  PURIFIERS,  &c.,  \c.,  at  the  Caylhorn  Station. 

Specilicatioii  and  Bill  of  Quantities  cnn  be  obl.ained  ftom  Mr.  t . 
XlCKSOX,  upcriuttndcnt.  Gas  Department, Town  Hall,  on  payment  01 
Two  (Juineas,  which  will  be  returned  on  receipt  of  a  bona  fide  Tender. 

Drawings  mavbe  seen,  ar.d  any  other  information  required  niav  hi 
had,  on  arplicai'i--n  to  Mr.  J.  G.  N"e\vbi<;c;i.\-g,  M.Insl.C.E.,at  his  oftkc. 
Rochdale  Ro.id  Stati.m. 

Sealed  Tenders,  addressed  to  the  Chairman  of  the  Gas  Committee 
and  endoiscd  "Tender  for  PuriHers.  Gaythorn  Station,"  must  he 
delivered  at  l^e  Gas  Offices,  Town  Hall,  not  later  than  y  a.m.  on 
Friday,  January  ^th,  11J06. 

The'  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 


Tender. 


Town  Hall,  Manchester. 
I>eceniber  15111.  I0C5. 


WM.   HENRY  TALBOT, 

Town  Clerk. 


c 


OUNTY     BOROUGH      OF     GRIMSBY. 

_j  ELECTRICITY     DEPARTMENT. 

The  Grimsby  Corporation  are  prepared  to  receive  TENDERS  for 
PLA.MT,  BUILDISGS.and  CABLES  to  the  following  Specifications  :— 
Specification  No.  ;;.— Engine  and  Dvnamo— 5co-kw.  Continuous- 
Current    Dynamo   dc    to    Hi.eh-Speed 
Double- Acting  Engine. 
No.  36.— Water-Tube  f-ioiler  and  Underfeed  Stokeis. 
•  I  No,  37 — Exiension  of  Switchboard. 

,»  No,  38.— Condensing  Plant— Sui  face  Type. 

„  No.  39.— Buildings— Bills  of  Quantities  for  E.\tensioii 

of    Engine-room.  New  Coal  Bunkers, 
and  New  Store. 
.,  .%"o,  43— Pipework. 

No.  44.— Coal-Conveying  Plant— Two  Scraper  Con- 

yeyors  and  One  Elevator. 
No.  43.— Supply    of    Cables   (Lead-Covered    Papfr- 
Insulated). 
A  Pamphlet  pivinc  full  particulars  of  the  above  will  be  sent  to  any 
firm  on  receipt  01  a  stamped  addressed  foolscap  envelope. 

Copits  of  the  respective  Specifications.  General  Conditions,  and 
Drawing*  lif  any  1  can  be  obtained  from  the  undersigned  on  payment 
of  a  deposit  of  One  Guinea  on  each  Specification,  which  will  be 
returned  upon  receipt  of  a  Ijoiio  nde  Tender.  Extra  copies  of  the 
Specitic-itiors  m,.y  be  purchased  at  2s,  6d.  lach,  encept  Spec  licalion 
Xo.  yi — Bill  01  Quantities,  which  may  be  purchased  at  5s.  each  ;  extra 
corits  of  Drawipi;s  J2s.  6d.  each. 

Tenders,  on  tnc  prescribed  foim,  in  sealed  envelon- ?,  must  be 
delivered  to  the  undersigned  not  later  than  the  first  pest.  Frit  ay, 
January  5th,  19CO. 

W.  A.  VIGNOLES, 

Borough  Electrical  Engine,  r. 
Coiporation  Electricity  Works,  Grimsby, 
December  7th,  1905. 


OAKEXGATES     URBAN    DISTRICT 
COUNCIL. 
WATERWORKS. 
TO  CONTRACTORS   AND   I KONFOUNDERS. 
The  above  Council  is  prepared  to  receive  TENDERS  from  competent 
persons  for  the  PROVISION  and  LAYING  of  CAST  IRON  and  other 
MAINS.  ...„.,  ' 

The  Drawing  may  be  seen  and  copies  of  the  Specificati  n.  Bill  of  1 

guantitict.  und  form  of  Tender,  mav  be  obtained  at  the  office  of  the  | 

ngineeis.  Messrs.  R.  E.  W.  liERRlsr.rON  AND  SON.  Bank  Buildings. 
Wolverhampton,  on  and  alter  Wednesday,  December  lolli,  upon 
payment  of  Five  Guineas,  which  will  only  be  returned  upon  the  receipt 
of  a  ivna  lidt  Tender. 

Sealed  Tenders,  addressed  to  me.  endorsed  "  Tender  for  W..terwc  rks, 
must  be  delivered  at  my  office  before  noon  on  Saturday,  January  2olh. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  anv  Tender.  | 

JNO.  A,   HOLMES,  Solicitor 
Oakengates,  December  13th,  190J  "'"'" '"  """  '  ' 


Contracts 


--■■ 


c 


ORPOHATION     OF    DURBAN,  NATAL. 

WATERWORKS   EXTEXSIOX. 
TEXDERS  FOR  ap-in  STEEL  PIPES. 

The  Corporation  of  Durban.  Xn*.;il,  is  prepare.l  lo  receive  TEXUERS 
lor  the  SUPPLY  and  DELIVERY, '■  free  on  board  "  i  and  altt:in:ttLlv  !■  r 
delivery  c.i.f.,  Durban)  of  six  miles  of  3oin.  MILD  STEEL  Pli'IiS, 
weiehing  approximately  1.500  tons.  Three  miles  to  be  dtliv<_!t  '.- :il 
Durban  not  later  than  June  30tb,  igoCj,  and  the  remaining  three  niilcs 
lo  be  delivered  not  later  than  Xovember  30th,  190O. 

General  Conditions, Specilication,  and  Rill  of  Oiiantilics/with  f"rm  of 
TenHer,  can  be  obtained  from  Mr.  W.  H.  Radi-ord.  C.E-.  Albion 
Chambers.  Xottingham,  Consulting  and  Representative  Enjiineer  tothc 
Corporation,  on  deposit  of  Three  Guineas,  which  will  be  returned  o.i 
receipt  of  a  bona  fide  Tender. 

Staled  and  endorsed  Tenders  must  be  delivered  to  the  undersigned, 
Agents  to  the  Durban  Corporation,  on  or  before  .Monday,  January  15th, 
iqn6. 

The  lowest  or  any  Tender  will  not  necessarily  be  accepted. 
By  order. 
WEHSTER,   STEEL,   AXD  CO. 

Agents  to  the  Durban  Corporation. 

.S.  East  India  Avenue.  Leadenhall  Street.  London,  E.C.. 
December  10, h,  ig05. 


/^ITY 


OF    LAUNCESTOX,    TASMANIA. 

ELECTRIC  LIGHT  DEPARTMEXT. 
TEXDERS    FOR    SUPPLY   OF   METERS, 

The  MAYOR  and  ALDERMEX  of  the  Cityof  Laun^iston,  Tasmania, 
are  prepared  to  receive  TEXDERS  for  Ihe  SUPPLY  of  500  or  more 
ELECTRIC  METERS  and  lor  MAXIMUM  DEMAXD  IXDICATOKS. 

hpecihcations  and  Conditions  01  Contract  in  duplicate  may  be 
obtained  on  application  to  Mr.  William  Cori\.  City  Electrical  Engineer. 
Laurceston,  Tasmania,  or  to  Messrs.  JoHN  Terrv  and  Co.,  7,  Great 
Winchester  Street.  London.  E.C,  England,  on  payment  of  Two 
Guineas,  which  sum  wilt  be  refunded  on  receipt  of  a  bova  fide  Tender, 

Sealed  Tenders,  endorsed  "Tenders  for  Supply  of  Eltctric  Meters" 
must  be  addressed  to  the  undersigned  and  lodged  in  his  oiiice  rot  later 
than  12  o  clock  noon  of  Monday,  the  15th  day  of  January,  1900. 

C.  W.  ROCHER 

Town  Hall.  Launccston.  Tasmania,  ^'"^^"  *-'e'k. 

September  25lh,  1905. 


COUNTY    OF    LONDON.  — TO    STEEL 
RAIL  MAXUFACTURERS,  EXGIXEEFS,  AND  OTHERS. 

The  London  County  Council  invites  TENDERS  for  the  SUPPLY 
and  DELIVERY  of  ab'ut  2,300  TONS  of  STEEL  SLOT  RAILS 
required  in  connection  with  the  reconstruction,  for  electrical  traction  on 
the  conduit  system,  of  certain  of  the  Council's  tramways  north  of  the 
Thames. 

Persons  desiring  to  submit  Tenders  may,  on  and  after  Monday, 
December  18th.  1^765.  obtain  ihe  Specification,  Bill  ot  (Quantities,  form  of 
Tender,  and  other  particulars,  on  application  to  the  Engineer's  Depart- 
ment. County  Hail.  Spring  Gardens,  S.W.,  upon  payirent  to  the 
Cashier  of  the  Council  of  the  sum  of  ^2. 

This  amount  will,  after  the  CounciNir  its  Committee  shall  have  come 
to  a  decision  upon  the  Tenders  received,  but  not  before,  be  returned  to 
the  Tenderer,  provided  he  shall  have  sent  in  a  bona  fide  Tender  and 
shall  not  have  withdrawn  the  same,  but  in  no  case  will  Ihe  fee  be 
returned  unless  a  bona  fdc  Tender  is  submitted. 

I*  ull  particulars  of  the  work  may  be  obtained  on  application  a*  the 
Couniy  Hall  previously  to  the  payment  of  the  fee  for  the  Specifi- 
cation. &c. 

Each  Tender  must  be  upon  the  official  form,  and  the  printed  in- 
structions contained  tlierein^must  be  strictly  complied  with. 

The  contractors  vviU  be  bound  by  the  contract  to  pay  to  all  v,oikmen 
for  work  executed  under  the  contract  wages  at  the  rales  arranged 
between  the  employers  and  workmen  in  the  rail  trade  in  that  part  of  Ihe 
country  where  the  order  is  placed. 

Each  Tender  is  to  be  deliveied  at  the  County  Hall,  in  a  sealed  cover. 
addressed  lo  the  "Cletk  of  the  London  County  Council,  Spring 
Gardens.  S.W.."  and  marked  "  Tender  for  Slot  Kails,  L.C.C.  Tramways.'* 

No  Tender  will  be  received  after  Ten  o'clock  a.m.  on  Tutsday, 
January  i6th,  ii»o6. 

Any  Tender  which  does  not  comply  with  the  printed  instructions  for 
Tender  may  be  rejected. 

The  Council  docs  not  bird  itself  to  accept  the  lowest  or  any  Tender 
and  it  will  not  accept  tlie  Tender  of  any  person  or  firm  who  shall  on 
any  previous  occasion  have  withdrawn  a  Tender  after  the  same 'had 
been  opened,  unless  the  reas  -ns  for  withdrawal  were  satisfaciory  to  the 
Council. 

G.   L.   GOMME, 


Clerk  to  the  Council. 


County  Hall, 

Spring  Gat  dens,  S.W.. 
December  islh,  i*)o5. 


Clerk  of  the  London  County  Council. 


Dbcember  39,  1903. 
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Contracts  and  Appointments  Open 


/^  RUMP  TUX     IK  BAN    DISTRICT 

\JI  COl'NXIL.  ,       .. 

Tlie  Cromrton  Urban  District  Council  solicit  Tenders  lor  the 
following  :~ 

(I)  SLL'UGE-PRES-IVC  MACHINERY. 
12)  GAS  rVGIN'E  to  Rive  :;;  brake  horsepower  when  worked 
w;;  ,;su    nccesMry    GAS-PRODUCER 

I'l.  ,nie. 

The  prtcr-;  ic  delivery  and  erection  at  Council  s 

X'     '        '^ 

may    be    obtained    on    application  to  Mr.  T. 
M  -.:;c  Works  Superintendent,  Shaw. 

~id -Sludiie-prcsslnB  M.ichinery."  or  " Oas 
y  case  may  I- e,  must  be  delivered  to  mc 

Oh  .;  V  Sth,   IVOO. 

I    V.II  H  .  :  -i;.,.,  K.  F.  OARTSIDE. 

December  lith.  1905.  ^  Clerk  to^the  Council. 

TO     WELL^ORERS    AXD  con- 
tractors. 

I  he  PARISH  COL'.NCIL  01  BOCKIXG.  near  Braintrce,  Esse.x. 
inMle  TFAIiKKS  i,.r  SINKING  a  BOREHOLE  and  LINING 
saniv    A.-.n    >1  Ml     1  fSES  for  the  purpose  of  obtaining  a  Supply  of 

W.iv  -  :    '  ■'      .      ■■  !■  ,    .»i 

s  :  L  :  worlds  may  be  ubtiined  from 

II  H.ill.'Br.iinlree. 

I  .  .  ^cplihclowestor  any  Tender. 
■  \',  ■.  Mill  ly.  Bockim;"  .md  delivered  '" 
■  l''f  1:  iiic  Parish  Council,  Bradforvl  Street. 
!  (•  ;::!  d.r.  01  I)cccmbcr,  |i(05. 
u  liir  i..r  lliis  work  will  have  to  find  a  guarantee 
i  -tlu  f  -ippr'Vrd  by  the  ab"Vc  C^nincil. 


Mr   I.    ll! 
Bixkiiiu 

The   .ivi 
bond  f'.r 


filed   t"i 
;■:■-  ir.im  . 


NOKTH  -  KASTEKX  RAILWAY.—  TO 
CONTRACTORS— The  Directors  :irc  prepared  to  receive 
1  LNDEKH  tor  the  WORKS  required  in  connection  wiih  the  RECOX- 
SrRCCIlOX  of  Nm,  4  GkAViXG  IJOCK,  West  Haillepool.  Plans 
may  be  ^ecii.  ami  ci>pn-- »(  the  Specibcation  and  Ouantilics obtained. 
on  "ptrynal  appli^.u.un  only  to  Mr.  T.  M.  Nk WELL,  Engineer,  Dock 
Ofhce.  Hull,  on  and  alter  December  13th.  ly '5  Scaled  Tenders. 
mar>;ct!  "  Tender  for  No.  4  Gravin^;  Dock.  West  Hartlepool,"  to  be 
delivtre.!  rii  ;T  c  S^.rclarys  Otticc,  Voik.  not  later  than  12  noon  on 
\V.  lotn,  U)o6.     The  Company  do  not  bind  them- 

'•t:  .vest  or  any  Tender. 

i„:>S. R.  F.  DUNXEI.I.  Secretary. 

NEWPUKT  (MOX.)  GAS  COMPANY. 
The  Dircct'irs  of  the  Xewport  (Moo.)  Gas  Company  are 
prepared  to  receive  TEXDERS  for  the  WORKS  hercuiafier 
described  to  be  kairied  out  at  itaeir  Crindau  Gasworks,  Xewport 
Mon.K  viz.  :— 

Contract  Xo.  1-  Extension  of  cxistioi!  Retort  House.  Raising 
Walls  >it  buildMiL;  and  KiK)f,  Construction  of  Sidin}<,  and 
Alteration  '>i  cxiNting  Sidings. 
Contract  Xo.  i— Construction  of  Regenerative  Retort  Settings 
iHurt/nntal)  oi  ii6  Moiiihpicccs,  with  all  Mains,  Fittings, 
btagc  Floor,  Coal-handling  I'lant,  comprising  coal  breaker, 
elcvat -r,  conveyor,  hoppers,  wagon-tipping  travelling  crane, 
capstans,  and  motors. 
CoQtract     Xo.     3.— Coke-handhng     Plant,     comprising    Telpher 

system.  col:c  trams  and  narrow-gauge  railway. 
Contriict    Xo.  4.— G;is   Engines   and   Plant    for    Generating    and 

Distnbutinj^  Power  on  Works. 
Contract  N'j.  5, — A  Set  of  Six  Purifiers,  with  Valves,  Connections 
and  Shed. 
Drawings  and  Speciticntions  may  be  seen  on  application  to  Mr. 
TUOM.AS  Caxxixc.  A.M.InstX.E  .  the  Engineer,  Gasworks,  Mill  Street. 
Newport  (Men.),  on  and  zftcr  the  nth  day  oi  December,  1905.  and 
copies  of  the   Spcciiication.  Schedule,  and   Form  oi   Tender  can  be 
ubloincd  on  receipt  by  the  uodcrsigncd  of  Five  Guineas,  which  will  be 
returned  when  a  bona  jiJe  Tender  is  received. 

TcDdcrs.  addressed  to  the  Lhairnian  of  the  Company,  to  be  lodged 
with  the  undersigned  on  or  before  Wcdiicsday,  January  3rd,  1906, 
sealed  aod  endorsed  :is  directed  under  the  Speciticalions  for  each 
portion  oi  the  wciks. 

The  Directors  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

*.asOiYiccs.  Mil!  Street,  Xewport  (Mon.  I,        T.   H.    HAZELL. 

November  30th.  I'^os, ^ Secretary. 

A1d\i I N  I s t r a t ive  c o u n t y   ol" 
LONDONDERRY. 

The  County  Council  of  the  above-named  County  invite  TENDERS, 
which  must  he  I^Klgcd  with  mc  on  or  beiore  Thursday.  Januarv  iSlh. 
lgo6,forlheSCri'i,Y  and  UKI.IVERY  ..i  ;— 

ONE  STEAM  Rf)AD  ROLLER. 
ONE  ROAD  SLKEI'ING  VAN. 
ONE  WATER  CARL 
Specifications    for   the  articles    required    may    be    seen,  or    copies 
obtained,  at  the  office  of  the  County  Surveyor.  County  .Courthouse, 
Londonderry. 
Datad  this  8lh  day  oi  December,  11)^5. 

T1H).MPSON  a  ADAMS, 
County  Courthouse,  Londonderry.  Secretary  to  County  Council. 


APPOINTMENTS    OPEN. 

TWICKENH.WI  ~"  TRBAN       DISTRICT 
COLNCIL. 

1.  ROAD  FOREMAN  „  .,„„ 

2.  BUILDING  A.NU    liKAINAGE  INSPECTOR. 

The  Twickenham  I  ri.n  Di.tntt  CouucU  Invite  applicatUMi  101  Uic 
following  APPOl  XT  M  1  N  fs     - 

1.  RoadKorem.in  .  ;a  .1,  -  .iliuscagemust  nol  excceo  40  yi.irs, 
must  have  had  a  II:  .  •  ,'>rience  in  w.irk  of  a  siuiilir 
nature,  must  be  c.i  "  nrf,  under  the  direction  of  the 
Surveyor,  all  manii.i  .  ,  ^.„iployed  by  the  u>uncil,  to  set 
out  aud-uperviseall^Uct;  ..iiu  »<;Aei  works,  aud  to  furnish  accurate 
returns  oi  all  labour  and  materials  in  connection  therewith  Salarv', 
£Z  per  week. 

2.  Building  and  Draiiiate  1  i.p,  .tor.-Candidales,  whose  age  must 
not  cvceed  40  yearj.  mus;  ■>  -<  1  thorough  pr.ictical  knowledge  of 
building  construction  ani  .  .,e  w  irk,  and  be  wed  acqu.iiuted  with 
the  reqmremeiils  of  the  :  ■  *«  of  the  Local  Government 
Board  relating  thereto,     s  er  week. 

Applications  for  either  "  lorms  to  be  obL-uncd  at  the 

Surveyor's  Oliice.  to  be  deln  ,  .i  lu  .Mr.  FKBU  W.  Peakce,  surveyor  to 
the  Council,  Town  Hail,  T.'.  1  sci.nam,  endorsed  "  K  lad  Foreman  or 
••  Buildini;  and  Dr.image  Ins-  ■•  "r.  -is  the  casjmay  be,  not  later  than 
Monday,  the  istd;iv  •■(  l.iniurv.  igoO, 

Canv..ssinfi  the  n'uin'.Ki  ^  ,>i  t'hc  Council  in  any  way  is  prohibited,  and 
will  dlsqiLdify  any  candid. ite. 

By  order, 

H.  JASON  SAINDERS. 
Town  Hall,  Twictcnham.  Clerk  to  the  Council. 

December  islh,  1905. 


CITY  OF  BRADFORD.— THE  COR- 
PJRATION'  invite  APPLICATIONS  for  the  appnintmenl  of 
THIJEE  EXUl.NEERI.N'ti  AsSI.^IAXlS  ia  tne  Sewage  Works. 
Engineer  s  Department,  at  a  salarv  oi  4150  per  annum  each. 

Candidates  must  have  had  actual  cipcrience  m  the  designing  and 
conslruclion  of  large  sewers  .lud  winks  01  sewage  disposal.  Age  not 
t<i  exceed  3s. 

Applications  endorsed  "Engineering  Assistant."  staling  age  an.ie.v- 
ptriencc,  must  be  acconip;iiued  by  copies  of  two  testimonials  of  recent 
date,  .ind  addressed  to  me  at 'me  Town  Hal,  Bradford,  before 
January  lOt  .  l<     .  IREDERICfc  STEVENS. 

Town  Clerk. 


AN  '^INSTITUTION  OF  NAVAL 
ARCHITECTS"  SCHOI-ARSHIP,  of  the  annual  value  of  ^^50. 
ana,  subject  to  certain  condition-,  tcoabte  lor  three  years,  will  be 
OFFERED  for  CO.MI'Ell  l  lOX  by  the  Council  of  the  above  Institu- 

Candidatesmust.at  the  lime  of  the  exanriaalion,  be  students  of  the 
Institution,  and  not  less  than  eighteen  or  more  than  twenty-one  years 
of  age  on  March  ist,  190O,  and  must  at  that  date  have  been  continuously 
employed  for  two  years  up«»n  Naval  Aictaitcctuic  or  Marine  Engineer- 
Further  particulars  and  forms  of  entry  and  conditions  regulating 
Ihc  adniiss  on  of  students,  may  be  obtained  irom  the  Secretary, 
Institution  ut  Naval  Architect^.  5.  Adelphi  Terrace.  London,  W.C. 
Applications  mast  be  sent  m  by  tebruary  1st.  i*jo>> ^ 

IyTl^S  E  R  V 1 C  E    COM  MISSION. 

FOKTIltUMING    EXAMI.\ATION. 
SECt)XD-CLAS.s    ENulNEERs.    EXGINEEU-IN-CHIEFS 
DEPART.MEXT.  GENERAL   I'OiT   OFFICE     22-24!. 
JANUARV  11111,1906. 
The  date  specified  is  the  latest  at  which  applications  can  be  received. 
T  hey  must  be  made  on  forms  to  be  obtained,  with  p-articulars,  from 
the     Secretary,   Civil     Service     Commission,   Burlington     Gardens, 
Ijndon.  W. 

NOTICE  TO  MARINE  ENCxINEERS- 
TheArklow  Harbour  Coinnii-s:onersrequirelhe  SERVH.-ES  oi 
an  ENGINEER  to  picpjie  phans  lor  the  Extensio;i  of  the  south 
Breakwater,  and  to  suptnntenu  tile  carrying  out  of  same.  Such  plans 
to  meet  ii'capproval  01  the  Harbour  Commissioners  and  the  sanction 
of  iheLc.d-l.iculeiianL 

Parties  applying'"'  Ibe  I  '"  "'"-t  satisfy  the  Board  Ih-il  their 

aDpolnliiient  will  havell-.e  ..1,  :  .\  .il  ol  the  Lurd-Licuieiianl. 

ADolicHtionstobe  sc..t,  s  ■■:  I'g  lees.  &c.,  to  the  Secretary.  Harbour 
Commissioneri.,  beiore  Januarv  o;h,i.»(.. 

'/^ITY  OF  AUCKLAND,  NEW  ZEALAND. 

I     .  APPOINTMENT  OF   CITY   ENGINEER. 

ADDUc.ations,accoiiip.ii"ed  by  Tesliraonials,  will  be  received  in  the 

Tmvn  Clerk's  OHice.    .Viukland.  New    Zaiand,  until  4  o'clock  p.m. 

Thursday    February    .sih.    i90(j,   lor   the  appomtiiient   of  Ci'.v 

l-'i„.ineer  to  the  City  01  Auckland.    Loiwitions  of  appointment  may  he 

,n  -Ind  copies  obtained,  at  the  ofhce  ol  the  High  Commissioner  101 
New  Zealand,  Westminsle.^     'oil-ers.ji  VjctpriaSlrcet,  Lnndoii.S.W. 


September  1st,  1905 


HENRY  W.  WILSON. 

Town  Clerk 
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BUYER5'    DIRECTORY. 

NOTI.-J"'  rf>5f'av  adrnttsmnih  0/  Ihe  f„m%  menlwmd  vvder  each  headi«f.  can  be  touxd  uadily  by  relcrinci  la  the 

Alphabetical  Index  to  Advertistrs  on  paiei  22  and  =.(. 
In  crder  !■?  assure  Jair  Itealmcnt  to  adretliien  each  (""•  >s  indexed  under  its  leadivf;  sfecialitf  ONLY. 

Advertisers  H'ho  pre/er.  houefer.  to  be  entered  under  two  or  mo't  different  sections  can  do  so  tv  an  annual  payment  0/  .a 
for  each  additional  section, 


Advertisers'  Service  Bureau. 

Kritisii    AUvfrtiser     Service     bureau,     Ouccn    Anne'.s     Chambers 
Wcslnilnslcr,  S.W. 

Artesian  Well  Machinery. 

John  Z.  Thoni.  Palricrolt.  Manchester. 

Bind  Sawing  Machines. 

.Nublc*:  l.i;im,  Ltd.,  Fellinj<-on-Tyne. 

Bearings  (Roller). 

H jali  Holier  Bearing  Co.,  47,  Victoria  Street,  London  S  W. 
BeltinK. 

Binney  &  Son.  Catherine  Street,  City  Road,  London.  E.C. 
Con.  .Arlhui .  ^;  Co.,  Camberwell,  London,  b.E. 
Memine,  Birkbv  *t  Goodall,  Ltd.,  West  Grove.  Halifax. 
Gilniour.  \V.  it  O.,  St.  John's  Hill,  Edinburgh. 

Boilers. 

Clayton,  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works,  Leedl. 
Grantham  Holler  and  Crank  Co.,  Ltd.,  Grantham. 
Hartley  vV  Sugden.  Ltd.,  Halifax. 
Thompsim.  John,  Volverhampton. 

Boilers  CWatertube). 

Babcock  &  Wilcoj,  Ltd.,  Oriel  House,  Farringdon  Street.  London, 
E.C. 

Stirling  Hoilet  Co..  Lid.,  Motherwell,  N.B. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  Periam.  Ltd..  Floodgate  Street  Works.  Birmingham. 
T.  D.  Robinson  &  Co..  Ltd.,  Derby. 

Books. 

Griffin, Charles,  &  Co.,  Exeter  Street,  Strand,  W,C, 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 
Spon,  K.  S;  K.  N.,  125.  Strand,  W.C. 
Boring  Machines. 

Asqinlh.  William,  Ltd.,  Well  Road  Woiks,  Halifax. 
Nik-s-Bement-1'ond  Co.,  23-25,  Victoria  SUeet,  London,  S.W. 
iloble  &  Lund.  Ltd.,  Felling-on-Tyne. 

CibUs. 

Callendei'^  Cable  and  Construction  Co.,  Ltd.      ■ 
Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works,  Leeds. 

Castings.  ,  _ 

AshniLie,  Benson,  Pease  &  Co.,  Ltd..  Stockton^)n-Tees. 

Catalogues,  Printing,  &c. 

Atlantic  Picss,  Ltd.,  Weymouth  Street,  Manchester. 

Spottiswoode    Advertising    Agency,    Clun    House.   Surrey    Street. 

Strand,  W.C. 
Sta.'iord,  Arthur,  &  Co.. Denton,  Manchester, 

Chucks. 

Fairbanks  Co.,  78-80.  City  Road,  London,  E,C, 

Cisterns,  Tanks,  &c. 

Ashniore.  liensnn.  Pease  S  Co.,  Ltd.,  Stocklon-on-Tei^. 

F.  A.  Kvep.  luxon  M  Co..  Barn  Street,  Birmingham. 

Clutches  (Friction). 

David  lliidge  &  Co  .  Castleton  Ironwoiks.  Rochdale.  Lancashire 

Coke   Oven   Expert. 

M:.llniaiin,  P   J,,  iici  iS,  Victoria  Street,  S.W. 

Condensing  Plant, 

Benn,  Sykcb,  Haslingden,  near  Manchester, 

Concentric  Condenser,  Ltd,,  23,  Northumberland  Avenue.  London. 

W.C. 

Mirrlecs- Watson  &  Co..  Ltd..  Glasgow. 
Consulting  Engineers. 

Gitjbs,  John,  &  Son,  80,  Juke  Street,  Liverpool. 

G.  H.  Hughes.  A.M. LM.E..  I.i.  Old  Queen  Street.  Westminster,  S,W. 
MelviMc  \  Macalpine.  61  s.  Walnut  Street.  Philadelphia,  Pa.,  L',S,A, 
Mount-llaC5,   A,  MI.Mech  Iv,    M.l.M.E.,  II,    Ironmont^er   Lane, 

London,  EC. 

Continental  Railway  Arrangements, 

Northern  Kailv.ay  of  France. 

South  Eastern  &  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery. 

Adolf  HIeichert  &  Co.,  I.etpzig-Gohlis,  Germany. 

Fraser  &  Chalmers.  Ltd.,  3.  Loudon  Wall  Buildings,  London,  E.C. 

Temrerlcy  Transporter  Co.,  72,  Bishopsgate  Street  Within.  London, 
EC. 
Copper  and  Brass, 

\V.  Hepton  .V  Sfm,  HimsIetLane,  Leeds, 
Coverings  (Boiler), 

Magnesia  Covering     Ltd,.  Washington  Station,  CO.  Durham. 

Cranei,  Travellers,  ^iTinches,  etc. 

Joseph  Booth  &  Bros.  Ltd.  Kodley,  Leeds. 
Thomas  Broadbent  &  Sons,  Ltd..  H  uddersfield. 
Niles-Bement-Pond  Co ,  11-25,  Victoria  Street,  London,  S.W. 


Cranks. 

Clarke  b  Ciank  S:  Forge  Co.,  Ltd.,  Lincoln,  England. 

Cutters  (Milling). 

Pr..tt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

E.  G.  Wngley  «:  Co.,  Ltd.,  Foundry  Lane  Works,  Soho,  Birmingham  , 

Destructors. 

Hcenan  &  Froude,  4.  Chapel  Walks,  Manchester. 
HorsFall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 

Dredges  and  Excavators. 

Delangc  &  Cie,  Mte.,  Hoboken,  near  Antwerp, 
Rose,  Downs  &  Thompson.  Ltd  ,  Old  Foundry,  Hull. 

Drilling  Machines. 

Asquiih,  Willuim,  Ltd.,  Well  Road  Works.  Halifax. 
Niks-Bement-Pond  Co.,  23-25,  Victoria  Street  London,  S.W. 
Noble  &  Lund,  Ltd..  Felling-on-Tyne 
Swift,  George,  Clarence  Ironworks,  Halifax, 

Economisers. 

E,  Green  K  Son,  Ltd.,  Manchester. 

Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  Hi,  Victoria  Street,  London,  S.W. 

Electrical  Apparatus. 

Allgemeine  ElektricitatsGesellschaft,  Berlin,  Germany. 

British  Wtstinghousc  Electric  and  Manufacturing  Co.,  Ltd,,  NorlolK 

Street,  Strand.  London,  W.C. 
Broadbent,  T.  W.,  Victoiia  Electrical  Works,  Huddersfield. 
Crypto   Electrical    Co.,    3,   Tyers   Gatew.iy,    Bermondsey     Street, 

London.  S.E. 
Ebonestos  Manufacturing  Co.,  22,  Rosoman  Street,  London.  E,C. 
Gent  &Co..  Ltd..  Far.Tday  Works,  Leicester. 
Greenwood  &  Bailey.  Ltd..  Albion  Works,  Leeds. 
India    Rubber,    Gutta    Percha,    and    Telegraph    Works  Co.,  Ltd.. 

Silvertown.  London,  E. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W. .  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Street,  London.  EC. 
New  Gutta  Percha  Co.,  Ltd.,  Dashwood  House,  New  Broad  Street. 

E.C. 
Newton  Brothers,  Full  Street,  Derby. 
Phoenix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks. 
Scott,  E..  &  Mountain,  Ltd.,  Newcastle-r.n-Tyne. 
Sturtevant    Engineering    Co..    Ltd.,    147,   Queen    Victoria    Street. 

London,  E.C, 
Turner,  Atherton  &  Co.,  Ltd,,  Denton,  Manchester, 
B.  Weaver  &  Co,  {see  Ebonestos  Manuf.icturing  Co.),  22,  Rosoman 

Street.  Clerkenwell,  London,  EC. 

Engineers'  Supplies. 

Ahlers,  Ad..  Whitley  Bay.  near  Kewcastle-on-Tyne. 

Engines  (Gas). 

Campbell  Gas  Engine  Co..  Ltd..  Halifax. 

Cundall,  Srn  &  Co..  Ltd..  Airedale  Iron  Works,  Shipley. 

Engines  (Electric  Lighting). 

McLaren,  J.  and  H,,  Jlidland  Engine  Works,  Leeds. 

Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa„  U,S.A. 
Hunslet  Engine  Co.,  Ltd..  Leeds,  England, 
Hudswell,  Clarke  &  Co.,  Ltd  .  Leeds.  England. 
McLaren.  J.  &  H.,  Midland  Engine  Works,  Leeds. 

Engines  (Stationary). 

Allis-Chalmers  Co.,  533.  Salisbury  House,  Finsbury  Circus.  London, 

E.C. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  EC. 
Mirrlces  Watson  Co..  Ltd..  Glasgow. 

Engines  (Traction). 

Jno.  Fowler  &  Co.  (Leeds),  Ltd.,  Steam  Plough  Woiks,  Leeds. 

Engravers. 

Jno.  Swain  &  Son.  Ltd.,  58,  Farringdon  Street,  London,  b.C. 

Exhaust  Steam  Oil  Separators. 

Lancaslcr  ,S;  Tongc,  Ltd.,  Pendleton,  Manchester. 

Fans,  Blowers. 

Capel  Fan  Co.,  13.  Moseley  Street,  Newcastle-on-Tyne, 

Davidson    &    Co.,   Ltd,,   "Sirocco'     Engineering   Works,  LvUasl, 

Ireland. 
Gibbs,  John  &  Son,  80,  Juke  Street,  Liverpool, 
Matthews  &  Yates.  Ltd.,  Swinton,  Manchester, 

Files. 

Fkckior,  Tcmpkin  &  Co.,  Ltd.,  Ncwhall  Slcel  Works,  ShefTield. 

Fire  Bricks.  ,      ,       , , 

J.  H.Sankey  &  Son,  Ltd.,  Essex  Whaif,  Canning  Ton  n.  Lont'on,  I. 


Decemuek  21),  1905. 
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Wire  Ropes 


RESULT  OF  A  TEST 

OF    ONE    OF 

P  STEEL 
WIRE 

AFTER    WORKING    31   YEARS. 


BULLIVANTS 


ROPES 


This  rope  WHEN  NEW  measured  5{  in.  circ.  and  took  a  breaking  strain 
of  104  TONS.  SAME  ROPE  (STILL  IN  USE)  after  working  continuously 
for  3^-  YEARS  hauling  heavy  trains  up  an  incline  of  I  in  12,  during 
which  time  it  ran  58.000  MILES,  and  had  reduced  in  size  to  4f  in.  circ, 
WHEN  TESTED  took  a  breaking  strain  of  85  TONS  17  CWT. 


WIRE  ROPES  FOR  CRANES,  LIFTS,  HOISTS,  DERRICKS,  AND  ALL  PURPOSES. 


BULLIVANT  &  CO.,  LTD., 


RECD.    OFFICE  : 


72,  Mark  Lane,  London 


WOR 


•^^    Millwall,  E. 


lO 
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Buyers'   Directory — {Coniinued). 

Firewood  Machinery. 

M.  Glovfi  ii  Co.. Patcnlcts  and  Saw  Mill  Engineers.  Lfcdi 

Fountain  Pens. 

Wable,  Todd  *  Bard.  03,  Cheapeide,  London  E.C. 

Forging  (Drop)  Plants. 
Brett's  P.T.cril  Lifter  Cn.,  Ltd.,  Coventry. 

Forgings  (Drop). 
J.  H.  Willi.ims  &  Co..  Hrooklyn.  New  York,  U.S.A 

Furnaces. 

Deighton's  Patent  Hue  S  Tube  Company,  Vulcan  Works,  PerP":' 

Road,  Leeds. 
Leeds  ForRc  Co,,  Ltd,,  Leeds. 

Gauge  Glasses. 

J.  li,  Trc;*j.iire  &  Co..  Vauxhall  Poad,  Liverpool. 
Tomcy.  J.,  &  Soils,  A^ton,  Birmingham. 

Gauges  (Pressure,  Vacuum,  and  Hydraulic). 

I'c  bbic,  Mclnnis,  Lid.,  45,  Botlnvcll  bueet,  (jlasgow. 

Gearing. 

Ahlcrb,  Aci.,  Whitley  Bay,  near  Newcastle-on-Tyne. 
Anjjus,  G.  &  Co.,  Ltd.,  Ne-wcastleonTyne. 
Asquith.  William.  Hd.,  Well  Koad  Woiks,  Halifax. 
Dixon,  W.  F..  &  Co.  60,  Percival  Street,  C.  oii-M.'  Mancliester 
Keid  Gtar  Co.,  Linwood,  ne;*r  Glasgow. 
Wild.  .M.  {;.,  ii  Co.,  Coi  potation  Street,  Birmingham. 

Gold  Dredging  Plant. 

Fraser  &  tha'meis.  Ltd.,  3,  London  Wall  Buildings.  London,  E,C 

Greases. 

Bluni,-inn  and  Mein,  Ltd.,  Plough  Brid{;e,  Deptford,  London,  S  E, 

Hack  Saws. 

fcaynt's,  Cb:irles,  Knuzden  Biook,  Blackburn. 

Hammers  (Steam). 

Davis  S  Piinirose.  Leith  Ironworks,  Edinburgh, 
Niles-BcmentPond  Co.,  23-25,  Victoria  Street,  London,  S.W 

Hoisting  Machinery. 

S«Con\eyin,ti  Machinery. 

Horizontal  Boring  Machines. 

Asquith.  \\  illi.im,  Ltd..  Well  Road  Works,  Halifax. 
Greenwood  &  Bailey,  Albion  Works,  Leeds. 
Niles-Bement  Pond  Co.,  2.3-25.  V  ctoria  Street  London.  S.W. 
Koble  &  Lund,  Ltd.,  Felling-on-Tyne. 
Swift,  George,  Clarence  Ironworks,  Halifax. 

Hydraulic  Leather. 
Ahleis,  Ad..  Whitley  Bay.  near  Newcaslle-on-Tyne. 

Hydraulic  Machine  Tools. 
Nilc^-BeniLiit-Pond  Co..  2.V25.  Victoria  Street,  London,  S  W. 
Vauxhall  and  West  Hydraulic  Enginteiing  Co.  Ltd.,   23,  CulUge 
Hill,  London,  li.C. 

Icemaking  ana  Refrigerating  Machinery. 

H.  J.  West  &  Co..  114-118,  Soulhwark  Bridge  Road,  London,  S.E. 

(luiicators. 

Dobbie  Mclnnes.  Ltd.,  4,=;,  Bothwcll  Street,  Glasgow. 
Hannan  &  Buchanan,  75,  Robertson  Street,  Glasgow. 

Iron  and  Steel. 

Allen,  Edgar,  &  Co.  Ltd..  Imperial  Steel  Works,  Sheffield. 

Askhain   hrns  X  Wilson,  Ltd.,  Sheffield. 

Buckley,  Sainl,,St.  Paul's  Square,  Birmingham. 

FairleyS;  Sons.  James,  Old  Mint,  Shadwcll  Street.  Birmingham. 

Farnley  Iron  Co.,  Ltd..  Leeds  England 

Flockton.  Tonipkin  &  Co..  Ltd.,  Xcwhall  Steel  Works,  Sheffield. 

Fried,  Krupp,  GiusonwerK,  Magdeburg-Buckau,  Oerniaiiy. 

J.  Frederick  Melling,  14,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co,.  Derby. 

Purden.  John  it  Sons,  Lambhill  Forge,  by  Maryhill,  Gla-gow. 

Walter  Scolt,  Ltd..  Leeds  Steel  Works,  Leeds,  England. 

Ironwork  (Constructional). 

F.  A.  Kctp,  Juxon  iV  Co..  Barn  Street,  Birmingham. 

Ironwork  (Galvanised). 

F.  A.  Keep.  Juxv.n  \  Co..  Barn  Street,  Bimlingliam. 

Lagging  Sheets. 

Zcilz  A:  Co,.  21,  Lime  Street,  London,  E.C. 

Lathes. 

Asquith.  William,  Ltd..  Well  Road  Works.  Halifax. 
Bradbury  &  Co..  Ltd.,  Wellington  Works.  Oldham, 
Eclipse  TwI  Manufacturing  Co.,  Linwood,  near  Glasgow . 

I.eckenby,  Benton,  &  Co.,  Perseverance  Ironworks.  Halifax, 

Mitchell.  D.,  &  Co..  Ltd.,  Parsonage  Works,  Kcighiey. 

Niles-Benient-Pond  Co,,  23-2';,  Victoria  Street,  London,  S,\V. 

Noble  .t  Lund,  Ltd  .  I'elling-'onTyne. 

Norlhern  Kngmecriag  Co.  1 1900),  Ltd.,  King  Cross,  near  Halifax.. 

Swift.  George,  Clarence  Ironworks,  Halifax. 


Lathe  Carriers 
Williams,  J.  H..  &  Co.,  Brooklyn  New  'i'ork,  L'.S.A 

Laundry  Machinery. 

\V.    hunimerscales    &    S»ns.    Ltd.,    Engineers,    Phoenix  Foundiy. 
Kcighiey,  England. 

Lihs. 

Waygood  &  Co.,  Ltd.,  Falmouth  Road,  London.  S.E. 

Lubricants. 

Blumann  &  Stern,  Ltd..  Plough  Bridge,  Deptfoid,  London,  S.E. 
Reliance  Lubricating  Oil  Co.,  The,  19  St  ao,  Water  Lane,  Great  lower 

Street,  London,  E.C. 
Matthew  Wells  &  Co.,  Hardnian  Street  Oil  Works,  Manchester. 

Machine  Tools.  

Asquith,  William,  Ltd..  Well  Road  Works,  HaUfax. 

George  Addv  &  Co.,  Waverley  Works,  Sheffield, 

Batenians  Machine  Tool  Co.,  Hunslet,  Leeds. 

Ecanland.  Perkin,  &  Co.,  School  Close  Works,  Leeds. 

Bertrams.  Ltd.,  Si.  Kalherine's  Works,  Sciennes,  h.dinburgh. 

Bradbury  &  Co,,  Ltd,,  Wellington  Works,  Oldham, 

Breuer.  Schumacher    &    Co.,  Ltd.,    Kalk,  near    Cologne-on-Rlnne 

(Germany).  ^         ,  «    j  . 

Cons. .lidaud  Pneumatic  T.iol  Co.,  Ltd..  Palace  Chambers,  9.  Bridge 

street,  Westminster,  S.W. 
Cunhffe  it  Groom,  Ltd..  hroughton  Ironworks,  Manchester. 
Dean,  Smith  &  Grace,  Ltd.,  Keighley. 

Dempster,  Moore  it  Co..  Ltd  ,  49,  lioberlson  Street,  Glasgow. 
l.en.i;l.  A.,  &  Co.,  Gralton  Slreet,  Altrincham. 
Greenwood  it  Batley,  Ltd.,  Leeds. 
■     Jones  &Lamson  Machine  Co., e)7,  Queen  Victoria  Street,  London,  l.<-. 

John  Lang  &  Sons,  Johnstone,  near  Glasgow. 

Luke  it  Spencer,  Ltd.,  Broadheath,  Manchester. 

Jos.  C.  Nicholson  Tool  Co.,  City  Rd.  Tool  Wks.,  Newcastle-on-Tyne. 

Niles-Bemenl-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Noble  it  Lund,  Ltd.,  Felling-on-Tyne, 

Northern  Engineering  Co.,  1900,  Ltd,,  King  Cross,  near  Halilax 

J,  Parkinson  it  Son,  Canal  Ironworks,  Shipley,  Yorkshire. 

C.  Redman  &  Sons,  Halifax. 

Resides,  12,  Aire  Street,  Brighouse,  Yorks. 

Rice  &  Co.  (Leeds),  Ltd..  Leeds,  England, 

G.  F.  Smith,  Ltd.,  South  Parade,  Halifax. 

Swiit,  George,  Clarence  Ironworks,  Halifax. 

Taylor  and    Challen.  Ltd.,  Derwent   Foundry,  Constitution    Hi.., 

Birmingham. 
Vauxhall  and  West    Hydraulic  Engineering  Co,,   Ltd.,  23,  co.lei-e 

Hill,  London,  E.C. 
H.  \V.  Ward*  Co.,  Lionel  Street,  Birmingham. 
T.  W'.  Ward,  Albion  Works,  Sheffield, 
West  Hvdiaulic  Engineering  Co.  (see  Vauxhall  and  West  Hydiau.ic 

Engineering  Co."  Ltd.l,  23,  College  Hill,  London,  E.C. 
Winn,charles,&Co..  St.  Thomas  Works,  Birmingham, 
Yorkshire  Machine  Tool  and  Engineering  Works,  Livcrsedge,  ^  orks. 

Marks. 
Pryor,  Edward,  &  Son,  08,  West  Street,  Sheffield. 

Metals. 

Delta  Metal  Co.,  Ltd..  East  Greenwich,  London.  S.E. 

Magnolia  Anti-Friction  Metal  Co,,  Ltd,,  of  Great  Britain.  49. '..H.ecn 

Victoria  Street.  London.  E.C. 
Phosphor  Bronze  Co.,  Ltd..  Southwark.  London.  S.E. 


Metals  (Perforated). 


W.  Barns  &  Son,  Challon  Slreet.  Euslon  Road,  Lond.jn.  N.W. 
Brown,  Andrew,  it  Co..  no,  Cannon  Street,  London,  E.C. 
Jlcguin,  Fr..  it  Co.,  Ltd,,  Engineering  Works,  Dillingen.on-Sr.ai , 

Miring  Drill  Steel.  ^^  ^^  .^ 

Fl..ckt.:in,  Tompkin  &  Co,,  Ltd,,  Ncwhall  Steel  Works,  Sheffield, 

Mining  Machinery. 

Fr.iser  &  Clialmcis,  Ltd,,  3   London  Wall  Buildings,  London.  )•  ,< 

Office  Appliances. 

D  .V  s  J.  Im,  it  Sun,  1  td.,  30,  Al'  Saints'  W  rks,  Dei  by, 
Haldeii  it  Co.,  J.,  «,  Albeit  bquaie.  Manchester. 
Hall  &  Co,,  B.  J,,  39,  Victoria  Street,  London,  S.W. 
Inglesant,  T.,  &  Sons,  Ltd,,  Atlas  House,  Leicester. 
Lyle  Co..  Ltd..  Harrison  Street,  Gray's  Inn  Road,  London,  W,C, 
Rockwell- Wabash  Co.  Ltd.,  69.  Milton  Street,  London.  E.C. 
Shannon,  Ltd..  Ropemaker  Slreet,  London,  E.C. 
Trading  and   Manufacturing  Co.,   Ltd.,  Temple  Bar   House.  I  Icet 
Street,  London.  E.C. 
Oils,  &c. 

Bluniann  and  Stern.  Ltd.,  Plough  Bridge,  Deptford.  I  ...id...    .'^   1 
W'ells,  .M.,  it  Co.,  H.odinan  Street  Oil  Works,  Manchestci . 

Oil  Filters  and  Cabinets. 

Valor  Co.,  Ltd.,  Rocky  Lane,  Aston  Cross,  Birmingham. 
Packing. 

Beldam  Packing  &  Rubber  Co.,  93-94.  Gracechurch  Street,  l.on.lon, 

E.C- 
Lancaster  &  Tonge,  Ltd..  Pendleton.  Manchester. 
Redfer"-  *  Co..  S..  Swan  Lane,  New  Brown  Slreet.  MauchesUi 
Qliakei  City  Rubber  Co.,  Coronation  House,  Lloyd  s  Avenue.  1 
United  States  Metallic  Packing  Co.,  Ltd.,  Bradford, 
J.  Bennett  von  der  Heyde,  6,  Brown  Street,  Manchester 

Paper. 

LepardS  Smiths,  Ltd,,  29.  King  Street,  Covenl  Garden.  London,  W  c. 
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Wells'  Specialities 
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WELLS 


"Waste  Oil  " 


FILTERS 


TTED    WITH    SIGHT-FEED    SYPHON 


SUPPLIED 


PRINCIPAL  GOVERNMENTS  FOR 
THE    NAVY.  DOCKYARDS.  Ac.  AND  TOjrH^LEADINC 

INSTALLATIONS.  ENCIHEERINC 
WORKS,  CAS    ENGINE  MAKERS.  PRINTERS^JtC^^_*C. 


OYER  11,000  SOLD. 

MONEY  SAVERS  to   any 
USERS  OF  MACHINERY. 

Pay  first  cost  In  a  short  time,  as  Dirtied  Oil, 
whicli  lias  hitherto  been  thrown  away,  can 
be  filtered  and  used  again  and  again. 

Write  for  Li«l  of  Ttilimooials  «ii<l  Sample* 
of  Work  done  by  the  Filter. 


OC08SCSSCO 
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35/- 


■ELlS'PATtuT  WASTE    OIL"  FILTER 


No.  1.  — For  users  haviiig  only  a  small 
quantity  o(  oil  to  treaUno  syphon) 
17  in.  by  9  in 

No.  2.— Two    li>p    chambers  hold  about 

3  ^jallons  oil.  22in.  by  loin.  50/- 

f;o.  3.— Two    lop  chrtmbers  hold   abf>ut 

6  gallon-"  oil,  27  in.  t>y  12  in.         ...    70/- 

No,  4.— Two    top   chambers  hold   about 

1 2  gallons  oil,  36  in.  by  16  in.      ...  1 1 0/- 

No.  5.— Two    top    chambers  hold  about 

24  gallons  oil,  43  in.  by  23  in.     ...  189/- 

No  6.— Very  powerful  Filter  for  treating 
large  quantities  of  oil,  54  in.  by 
30  in -336/- 

C.npable  of  dealing  with  2S0  Galls.  Oil  per  week 
LARGER  SIZES  MADE  TO  ORDER. 


NO    OUTSIDE    POWER    REQUIRED. 
LIHE,    WHITINC,  OR   COLD  WATER   PAINTS, 

Applied  At  &  ipeed   of  from  8  to  10  aquare  yards 
|Mr  mlnukttt  In  a  mannar  auperlor  to  brush   work. 

One  coat  with  the  M-ichinc  on  r-nji^h  surfaces  is  equal  to  two  applied  with  brushes. 


No. 
No. 
No. 

No. 
No. 


Will   save   First   Cost   in   a   Few 

6*"    Small  Si/.c  with  Dctachalii 

4 


■  R.iil 


5. 
5*- 


Price,    with   5  ft.   Pole.  Single  Spraying  Nozzle,  and 

20  ft.  Special  Armoured    Hose.    Capacity  6  gals. 

Price     with    Wheels.   5  ft    Pole.  Single   Spraying 

Nozzle,  and  20  ft.  Special  Armoured  Hose, 

Sama  oapaelty  &■  No.  <  Baahlne, 

With  5-1!.  Pole.  Double  spraying  Nozzle,  and  20  ft. 

Special  Arm'»urcd  Hose.  L.arge  Size.      Capacity  10  gals. 

Ditto  Ditto  fitted  with  Wheels. 


Days. 

£5 
£8 
£9 


£10 
£11 


1 5s. 
10s. 
lOs. 

10s. 
15s. 


WELLS' 
LIME& 
COLOR 
WASHER 


Wallw 
Wells' 
Pat 


WELLS'    IMPROVED    LIMEWASH. 


I.IMF.WASH.     SLAKED  WITH   WATER 

WILL  NOT  RUB  OFF.      LEAVES  A  GOOD  SURFACE. 

Price    13/8   per  cwt.,  ^ 
Carriage  Paid  in  England  and  Wales,  (If  in  lots  of  3  cwt.  at 


MUCH  SUPERIOR  TO  ORl)IN.\RY 
QinCKLY  MIXED 


time,  12  8  per  cwt.) 


100a. 

WorKs 


A.    C.    WELLS 
Midland    Road. 

Cheetham.  Manchester. 


6    Co.. 
St.    Pancras, 

LONDON,  N.W. 


with  Wheels. 
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Buyers'  Directory~{CoHiin?udj. 

Photo  Copying  Frames. 

k  Haldol  *  Co.,  8.  Albert  Square.  M.inchesti-r. 
.  J.  Hall  *  Co..  39.  Victoria  Street.  London.  S.W. 

Photographic  Apparatus. 

M.-in'Mi  vV  Co..  Ltd..  22  and  23,  S.^ho  Sqiiaic  London.  W. 

Pinch  Bars. 

Samscn  S  Co..  Garforth.  near  Leeds. 

Pipe  Wrenches  (Chain). 
Williams,  J  H..  &  Co..  Brooklyn.  New  York.  U.S  A 

Pistons. 

Lancaster  &  Tonge.  Ltd.,  Pendleton,  M:int;hestcr 

Planished  Sheets. 

Zcitz  .*«  Co.,  21,  Lime  Street,  London.  E.C 

Pneumatic  Tools. 

Consolidated     Pneumatic     Tool     Co..    Ltd..     Pal.ice     Cliamticrs. 
o.  Bridge  Street,  Westminster,  S  W. 

Porcelain. 

Guslnv  Kichter.  Charlottenburg.  near  Berlin.  Germiiny. 

Presses  (Hydraulic). 
Greenwood  &  Batley,  Albion  Works.  Leeds 
Niles-Dement-Pond  Co.,  33-25,  Victoria  street,  London,  S.W. 

Publishers. 

Charles  Griffin  &  Co..  Ltd.,  Exeter  Street,  Strand,  London.  W  C 
Spon.E.  and  F.N..  125.  Strand,  W.C.        „       ,    ,      . 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

Pumps  and  Pumping  Machinery. 
Drum  Ensineering  Co.,  33,  BrMk  Street.  Bradford. 
Enke    Carl,  Schkeuditz-Leipzig,  Germany. 

Frase'r  &  Chalmers,  Ltd,.  3,  London  Wall  Buildings.  London.  E.C 
I  P.  Hall  SSons,  Ltd.,  Peterborough. 
Hsthorn.  Davev  &  Co..  Ltd..  Leeds  England. 

Potltive  Rotary  Pumps,  Ltd..  23,  Northumberland  Avenue.  London 
W.C. 


Radial  Drilling  Machines. 


Asquilh,  William,  Ltd.,  Well  Road  Works.  Halifax. 

Greenwood  &  Batlev,  Albion  Works,  Leeds. 

Mitchtll  D.  &  Co.  Ltd..  P.irsonage  Works,  kcighlcy. 

Nilcs-Hement-Pond  Co..  23-25.  Victoria  Street,  London.  S.W. 

Noble  &  Lund,  Ltd..  Fellingon-Tyne. 

Norlhern  Engineering  Co.  (1900),  Ltd.,  King  Cross,  near  H.Max. 

Swift,  George.  Clarence  Ironworks.  Halifax. 

Rails. 

Wm.  Urth.  Ltd.,  Leeds. 

Riveted  Work. 

p.  A  Keep,  luxon  &  Co.,  Forward  Works.  Barn  Street,  Birmingham. 

Roller  Bearings. 
Hyatt  Roller  Bearing  Co.,  47,  Victoria  Street,  London,  S.W 

Roois. 

D.  Anderson  &  Son,  Ltd.,  Lagan  Felt  Works,  Belfast. 
Head,  Wrightson  &  Co..  Ltd.,  Thornaby-on-Tees. 
McTear  &  Co..  Ltd..  Newtownards  Road,  Belfast. 

Ropeways  (Aerial). 

Bu'liv.int  &  Co,.  Ltd.,  72.  Mark  Lane.  I.onaon,  EC. 
Pohli^,  J.,  1-td..  Cologne,  Germany. 

Scientific  Instrumcots. 

Cambridge  Scientific  Instrument  Co.,  Ltd.  Cambridge. 

Slotting  Machines. 
Swift.  Georje  CLirence  Ironworks,  Halifax. 

Spanners. 

Wmiarns  y».&  Co.,Brroklvn,  New  York,  U.S.*. 


Stampings. 
Thomas  Smith  &  Sous  of  Saltley,  Ltd.,  Birmiughaui. 
Williams.  ].  H..  &  Co.,  Brooklyn.  New  York,  U.S.A. 

Stamps  (Rubber). 

Rubber  stamp  Co.,  1  &    2,    Holh..rn  Huildmgs   Bro.nd  Street  Cornet , 
Birmingham. 

Stamps  (Metal). 

Edward  Pryor  ,t  Son,  (>S.  West  Slicet,  Sh<:*eld. 

Steam  Traps. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Steam  Wagons. 

Thornycroft  &  Co..  Ltd..  [.  I..  Chiswick,  London.  W. 

Yorkshire  Patent  Steam  Wagon  Co..  Pepper  Road,  Hunslet.  Leeds. 

Steel  Structures. 

.Ashniore.  l-lenson.  Pease  &  Co..  Ltd.,  Stockton-on  Tees. 

Steel  Tools. 

Saml  Buckley,  St.  Paul's  Square,  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London.  S.W. 

Steel  (Tool  Steel). 

Flockton,  Tompkin  &  Co., Ltd.  Newhall  Steel  Works,  SheifieUI 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton.  Lanes. 

Stone  Breakers. 

S.  Pegg  &  Son,  Alexander  Street.  Leicester. 

Superheaters. 
A    Bolton  &  Co.,  40.  Deansgate.  Manchester. 

Time  Recorders. 

Howard   Bros.,  40,   Paradise  Street.    Liverpool,    and   loob.    O"*^" 
Victoria  Street,  London,  E.C. 

Tubes. 

Thomas  Piggott  &  Co.,  Ltd..  Spring  Hill,  Birmingham 
Tube^,  Ltd..  Birmingham. 

Turbines. 

Greenwood  &  B.illey,  Albion  Works.  Leeds, 
S:  Howes  Co..  64,  Mark  Lane,  London.  E.C. 

Typewriters. 

Empire  Typewriter  Co., 77.  Queen  Victoria  Street,  London.  E.C. 
Yost  Typewriter  Co..  50.  Holboni  Viaduct,  London.  EC. 

Valves. 

Holmes  &  Co.,  W.  C,  Huddersfield. 

Hopkinson,  J.  &  Co.,  Ltd.,  Britannia  Works.  Huddersfield. 

Hunt    &    Mitton.    Crown    Brass    Works,    Oozells    Street     North 

Birmingham. 
Scotch  and  Irish  Oxygen  Co.,  Ltd.  Rosehill  Works.  Glasgow 
Shaw,  Joseph.  Albert  Works.  Huddersfield. 
Winn.  Charles.  &  Co.,  St,  Thomas  Works,  Birmingham. 

Ventilating  Appliances. 

Matthews  &  Y'ates.  Ltd.,  Swinton.  Manchetler 

Water  Sof'.eners  and  Purifiers. 

Lassen  &  Hjort.  52,  Queen  Victoria  Street.  London,  E.C. 

Wagons— Steam. 

Thornycroft  &  Co..  J.  L,  Ltd..  Chiswick.  London,  W. 

Weighing  Apparatus. 

W.  &  T.  Avery.  Ltd.,  Soho  Foundry.  Hiruiingham,  Englanii. 
Samuel  Denison  &  Sou.  Hunslet  Moor, near  Leeds. 

Wells  Light. 

AC.  Wells  &  Co.  100*   Midland  Road,  St.  Pancras,  London    N  W 

Wire  Working  Machinery. 

Ed.  Brand  3.^,  Shakespeare  Street,  Manchester. 

"  Woodite." 

■'  Woodite  "  Company,  Mitcham,  Surrey. 
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OVER    400    WORKING, 

Averaging  a  saving  of  15  per  cent,  of  coal  and  30  per  cent, 
of    water.       Repeal    Orders   coming   in. 

RELIEVE     YOUR     BOILERS. 

Increase  the  efficiency  of  your  Engines  and  improve 
Production  by  placing  BOLTON'S  SUPERHEATER  in 
the  BacK  or   Downtahe    Flue. 

To   Dry  and   Superheat   the  Steam. 


For  Particulars  vrtfc  ^»  Patentees  and  Sole  Makers^ 

A.     BOLTON     «&    CO., 

lEiuimccri-   .lll^    Contr.ictort', 
49.    Deansgate,    MANCHESTER. 


CASTINGS  FOR 

ENGINEERS  &  TOOL  MAKERS 

I        TO  MACHINE  CLEAN  &  BRIGHT 
ALL  OVER.        . 

PARKER  FOUNDRY  GO.  DERBY 


.  OILSEED  ANDCAKE  MILLS 
^  9 

%  Rose,  Downs  &  Thompson,  ^ 


Old   Foundry,   HULL, 


m 


m 


!^        12,  Mark  Lane.  LONDON,  E.G.        5 

cc  m 

O  CO 

WATER  SOFTENING  PLANT.' 


Miscellaneous 


THE  TYPEWRIIEK  FOR  BEAUFIfUL  WORK. 

Catal.'i^iu-  on  AfpUcation. 

THE  YOST  TYPEWRITER  CO..  Ltd.. 

50,  Holborn  \  iaducl.  London. 


Twist  Drills, 

Taps, 

Milling   Cutters, 

Reamers. 

H.  F.  SGHNICKE, 

CHEMNITZ  (Saxony). 


F.    A.    KEEP,    JUXON,  &   CO., 

iManulacturers  of 

TANKS,  CISTERNS 

and    CONSTRUCTIONAL    IRONWORH. 


•^-Ler^r.:     Birmingham. 


M 
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Machine  Tools 


CUNLIFFE  {3  CROOM,Ltd. 


MACH/yf:     TOOL    MAKERS, 


Broughton   Lane,     MANCHESTER. 

Disc 
Grinders. 

Made  in  Three  Sizes:  14  in.,  18  in.,  and  28  in. 

Accessories  supplied  witli  each  machine  arc — 

Screw  Press  ;  iTwo  extra  machine  ground  Steel 
Discs  ;  Dust  Shields  to  each  Disc  ;  One  dozen 
Emery  Paper  Discs ;  Water  Trough ;  Glue 
Kettle  ;  Handles  for  lifting  discs  ;  Top  Driving 
Apparatus. 


Illustration   shows    IS^In.    Disc.   Grinder.     May    be   seen 

at  work  at  our  Showroom, 

66.  VICTORIA    STREET.   M.ANCHESTER. 


/•■;.'//  pivtiiiihtrs  and  printci)  iiinlUr  upon  appliailion. 


High-Class  Lathes 
&  Radial  Drills. 


P      Write  for  our  Lists. 


Telegrams: 

■  Tools,  Kelthley. ' 


D.   MITCHELL    6"    CO..  Ltd.,  Parsonage  Works 
KEIGHLEY. 

On  War  Office  and  India  Of/Ice  Lists. 


Electric  Hauling 


M.  B.  WILD  &  CO., 


Main  and 

Tail, 
Main  Rope, 
Endless 

Rope, 
and 
Portable, 

Hoisting, 
and    Hauling 
Gears. 


35  and  36,  Clarence  Chambers 
Corporation  Street. 


BIRMINGHAM. 


T.ieitrams:  •■MiLLiNQ,   SHEFFIELD.        for  thc  tiiicst  and  most  Up-to-Dflte 

National  Telephone  No.  ;  98.S. 


HEAVY =  = 
MACHINE 
TOOLS   =  = 


PI  ATE    BENDING    MACHINt. 


Also  Special  Lifting  Jack  for  Electric 
VN  RITE  .   .  Tramcars. 

GEORGE  ADDY  6  Co.. 

WAVERLEY  WORKS.  SHEFFIELD- 


DecemiiKr    -li    iix)^. 
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Machine  Tools 
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High-Speed  Lathes 

FOR  ALL  CLASSES  OF  WORK 

arc   our  sole  Manufacture. 


SPECIAL  DESIGNS. 


UNIQUE  FEATURES. 


6-in.  High  Speed  Lathe,  with  Friction  Geared  Head  and  Hollow  Spindle,  taking  2\  in  dia.  Bar. 

IF    INTERESTED.    WRITE    FOR    OUR    1906   CATALOGUE. 
IT    WILL    BE    WORTH    YOUR    WHILE. 


DEAN,  SMITH  &  GRACE,  Ltd.,  "'ZT' 

ESTABLISHED         Agcfits  fof  Londoii :   BUCK  &    HICKMAN.  Ltd,  NN'hitechapel  Rd.,  E. 


1865, 


Agent  for  France:   LOUIS   BESSE,   39,  Rue  de   Lappe,  Paris. 


<■    <•    -^    -:<    «    <.  ■ 


>%*!A%%%*<. V«%%-"  <■    *    * 
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Turret  Lathe  Specialists. 


ALL  HANDLES  and  STOPS  within  reach  of  »he  Operator. 

THE    ONLY    CORRECT    GRIP    CLUTCH. 


Note  the 
SIMPLICITY  of  this  LATHE. 

DIRECT    DRIVEN 
FROM  THE  MAIN  SHAFT. 


VARIABLE  SPEED 
HEADSTOCK. 

The  RACK  and  GUIDE 

direct  under  the  cutting 
tool  being  completely 
covered. 

Telegrams  :  "  Criterion,  Linwool).' 
.Telephone  :  4Y  Ji>H\STOXE. 


ECLIPSE  TOOL  MFG.  CO.,  Linwood,  nr.  Glasgow. 


Cable  Bending  and  Splicing  Vise. 


^i-.sn  hci;  jii-schii'iicx 


J.    PARKrNSON    &    SON, 

SHIPLEY,    England. 


Cables:  "TEMPLES,  SHIPLEY. 


Code  :  A  H  C  5lh  Edilion 


ALL  OUR  LATHES 


ARE     FITTED     WITH 


Patent   Bed,  Patent  Loose  Head, 
Patent  Screw-Cutting  and  Feed  Motions. 

INVESTIGATE   THESE  POINTS   BEFORE   BUYING. 


JOHN   L2\IVG  &  S©XS, 


Johnstone,  near   GLASGOW. 


HIGH  SPEED LATHES 

OVR  SPECIALITY. 

HIGHCRADE 
MACHINES 

only,  in  stock  for 

Immediate 

Delivery. 

(E>ub!ishcdl67l,i 

C.     REDMAN    &    SONS,    Parkinson  t&ne.  Halifax. 


Deckmber  ■!'),  1905 
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l\ii¥!^siKiLift 


Machine  Tools 


It  would  be  Impossible 


For  o\ir 
Representative 
to  carry  a 
machine  on  his 
shoulder 

when  he  comes  to 
interview  you  regarding 
the  purchase  of  a 
Hartness  Flat  Turret 
Lathe, 

But,  if  you 
will  call  at  our 
premises, 

97,  Queen  Victoria  Street, 
London,  one  of  our 
expert  operators  will 
take  very  great  pleasure 
in  demonstrating  to  you 
the  merits  of  our 
New  Model  Hartness 
Flat  Turret  Lathe,  with 
Cross  Sliding  Head, 


The  only  Turret  Lathe  of  the  kind  on  the  Market. 

OOME^    AND    SE^E:    IX    WORKING. 


JONES  &  LAMSON  MACHINE  CO., 

"Jubilee  Buildings,"  97,  Queen  Victoria  Street,  LONDON,  England. 


Telegrams:    '  TfRKUTORl'M,  I,ONUON. 


TELEPHONt  N  •       -.1  HANK,  LONDON. 


'ny"=^:^:-J)= 


COPYRIGHT. 
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WllMILTl        Machine  Tools 


Wall 


Radial    Drilling    and 
Tapping 


In  Three    sizes,  trom  4  ft.  6  in.  to 
7  ft.  6  in.  radius. 

Also    made   with    speed    and    feed 

boxes    giving    sixteen    speeds    and 

nine  feeds. 


ESTABLISHED     1884. 

Contractor  to 
\).VI\.  GovernnKitt. 

Complete  Catalogue 
on  request. 


GEORGE  SWIFT, , 

HALIFAX,   England. 


Clarence 
ron  Works. 


Telephone  No.  :  497.  Telegrams  :  "Smftlv,  Halilax 


BRADBURY'S 


Newly  Designed 


Standard  Milling  Machine 


For 


SPEED, 

ACCURACY. 

ADAPTABILITY, 

Al. 


IS 


Prices  and  Particulars  from  -  - 

BRADBURY  &  Co.,  Ltd,  ""itr  OLDHAM, 


December  ;.>,  1905. 
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yimmiJLY^f    Machine  Tools,  &c  J 

LAUNDRY 


MACHINERY 

and  Steam  COOKING  APPARATUS. 

Please   write  for  our   New  Catalogue,    N. 

Summerscales,  Ltd.,  England. 


THE 


Jos.  C.  Nicholson  Tool  Co.. 

Machine  Tool  Makers.  NEWCASTLE-ON-TYNE. 


Horiiontal,   Vortical  Pillar, 
Radial,  and  Wall  Radial 

DRILLING 
MACHINE 

Sole  MaKers  of  the  "STANDARD" 
Hand  Power  WELDING  and 
FORGING    MACHINE. 

w^ic  for  "Green"  Catalogue. 


m«i 


BATEMAN  THREE-SPEED  PLANERS 


Tlie  Machine  illustrated  h.is  t  v.ir;.ihlft 
cut  of  20.  40.  and  60  ft-  per  mia..  with 
uo.iiitaiu  return  of  160  ft  per  mio*  (u>C''in). 

Send  for  cur  Speed  TMe, 


Address  "  A.J.," 
BATEMAN  S     MACHINE 
TOOL  CO..  Lid.. 
Hunslet.   I.I    : 


f^TIT' 


t'cd  tlesrbox 


Dempster,  Moore  &  Co.,  Limited, 

ENGINEERS,     GLASGOW. 


Modern  Machine  Tools  of  all  Kinds. 

SPECIALITY -LATHES  FOR  HIGH-SPEED  CUTTING. 


From   a  Photograph  of  a   9}  Inch  High-Speed "Lathp. 
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HEYWOOD  &    BRIDGE'S   PATENT    FRICTION    CLUTCHES   AND 
COMPLETE    HAULING    and   GEARING    INSTALLATIONS. 

/VO     SHOCK     OR    JAR.  


Illustration  of  Friction  Clutch 
Dri\-e  in  connection  with  a 
400    B.H.P.    Drive. 

The    "Ideal"   Clutch 

for  Gas  and  Oil  Engine 

Drives. 


SPECIFY  OLR  CLUTCHES 

AND  YOU  WILL  NOT 

REORET  IT. 


SEND  FOR 

200 

Page 
WorK 
Free. 

It    will    tell    you 

all  about 

our  Clutches  and 

Gears. 


DAVID  BRIDGE  <£   CO.. 


Patentees  and  Sole   MaKers. 


LONDON    OFFICE; 


js.  Qu..,  vi=,.,i.  SI,  EC      C.slUto.,  Iron  Works.  ROCHDALE,  LANGS. 


Northern  Engineering 
Co.  (1 900),  Ltd. 

KING     CROSS,     near 

HALIFAX. 


PLANING 
MACHINE 
from  2  feet 
up  to   8  feet 
square. 


December   2i).  loo:. 
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Buffalo  Raw-Hide 

GEAR  PINIONS 
and  WHEELS. 


As   supplied  to 

ADMIRALTY.   WAR  OFFICE. 
DOCKYARDS,  and  ROYAL  MINT. 


TRY  THIS   CALCULATION. 

I    ft.  diameter,  800  revs,  per  minute, 
140  liours  per  week 

^4,000  miles  per  week. 

SEVEN  /^m^  IN  »J5E 
AND  STILL  RUINININO 
IN    GOOD    CONDITION. 

NOISELESS, 

DURABLE. 

Estimates  for  Complete  Sets  of  Gearing  on 
application  to — 

W.  F.  DIXON  &  CO., 

60,   Percival  Street.  C.-on-M., 

MANCHESTER. 
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Johni  THORNYCROFT 
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&  CO. 
LTD. 
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All  Types  of 
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Standard    o< 
tile    World. 

J.H.WILLIAMS 
&  CO., 

Drop  forgingb 

onlv. 

Brooklvn.  New  York 


WINN'S 


GREENWOOD  &  BATLEY,  L' 


Machine  Tools. 

DyDamos  &  Motors. 

De  Laval's  Patent 
Steam  Turbines. 
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--  CUNDALL^^^i^ 


OIL  ENGINE, 


THE    MOST    POPULAR    OIL    ENGINE. 


In    use  in   all   Countries. 

CUND.\LL'5  NEW 
SUCTION  GAS 
ENGINE  and  GAS 
PRODUCER  PLANT. 

50  h.p.  costs  under  gd.  per 
hour.  Larger  and  smaller 
engines  at  the  same  rate, 
sizes  10  to  300  h.p. 


CUNDALL,  SONS,  &  CO.,  Ltd., 


Offices  and   Showrooms  : 

SHIPLEY,     YORKS.  20  6  23,  St    Bride  Street, 

Telecrams  :    "CUNDALL.  SHIPLEY."         Telephone   No.:  4   SHIPLEY.  E.C 


SOMETHING    NEW 

How  to  deal  with  Inward  Invoices. 

Does    your    present    system    involve    the  looking  through   a  mass  of 
(ietail  before  arriving  at  any  required  invoice  ? 
If  it  does,  then  you  are  wasting  your  time. 

YOU    CANNOT    AFFORD    TO    DO    THIS. 

THIXK  OF   THE   SAVING 

if    you    adopt   a   system    that    will    enable   you   to   lind    any   reiiuired 
invoice  at  once. 

YOU    OUGHT    TO    KNOW    SOMETHING    ABOUT    THIS. 


PARTICULARS    OF 

The    Trading    <S    Manufacturing    Co., 

C.I.    DEPT..  Ltd.. 

27   &  28,    FLEET    STREET,     LONDON,   E.C. 
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Patent    Flexible 


METALLIC  FACED 
"  PACKING 

For  all 


X} 


Pressures. 


WATER  PURIFICATION, 


;>^  S.  Redfern, 

Swan  Lane, 
^      Xew  Brown  St., 
MANCHESTER 


MARIN'E  TVPE. 


THE 

PHCKING 

OF 

PHeKINGS 

Lsed  by 
British,  United  States, Dutch, 
Spanish,  Japanese,  etc.. 
Navies. 

UNITED  STATES  METALLIC 
PACKING  CO..  LTD.. 

BRADFORD 


Water    Purification    is    our   Speciality. 
1,600     PUANTTS     in    Operation. 

Lassen  &  Hjort, 

52,    QUEEN   VICTORIA   STREET. 

I  cle,>tu>ne  :  ^,^()9  Cem  hai.,  Telegianis:  ■■  Tii.\r\vcJHrn,  Lu\uo.v. 
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Miscellaneous 


Automatic 

r"    NOTCHING 

''       Press 


5/IVL°RC-eH/lLLEN  • 

giRMl'rtGHrtM  i 


§Aeet/1etal 

MOLLOWARE,     , 

Coins,' w^_  «^^v, 


Drawing  Prf.ss 


Benn's    Patent    Combined    Air-Pump, 
Condenser,  and  Delivery  Box. 


S  peclfloatl  o  na 

prepiLTod  cmd 

Quotations  givou 


SYKESBENN, 

Eagiaecr, 
HASLINODBN,   LANCS. 


u 
6 


INDEPENDENT 


CONDENSING  PLANTS 


wv^r^'v 


"CAMPBELL" 

GAS  ENGINES  a  SUCTION  PLANTS. 
OIL  ENGINES  &  PUMPS. 


sen:  MAKERS- 


THE  Campbell  Gas  Engine  Co,, 

Halifax,    England. 


London  Olf.ie— 
114,  Tool^y  Strcel.  S.E. 


Limited. 

Glasgow  Offur— 
104.  Bstk  Street. 


-^^^  "SHAW 


»»    Patent  Steam 
Valves  .  . 


with  Renewable  Seats.  Interchangeable 
Concentric  VaWe,  Compound  PacKlng 
to  Spindle.  Special  Metal,  and  High- 
Class  WorKmanshlp. 


~1  The  "SHAW    Patent   Parallel  Slide  Valve   is   the 

''  Acme  of  Simplicity  and  Durability. 

Try    Them  1     sent  on  Approval. 


^ 


Write  for  particulars  ofthtseand  other 
apecialitiei  for  Higli  Pressure  Steam. 


JOSEPH  SHAW,  .,.frc°ro;K.  HUDDERSFIELD. 


HIGH-CLASS  LUBRICANTS 


■^    A'    V     O 


.^ 


fir 


«5 


"o^ 


iNTS 

c     0 
<    0 

FOR  MACHINERY 
'              OF  EVERY 
9          DESCRIPTION. 

<0       c 

SLUMANN    &   STERN,    Ltd.  Plough   Bridcia.  Deptford, LONDON,  S.E. 

Conlrmctors  to    H.M.  GoTeroment,   Home,    and   Foreign  Railways.  6c. 
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It  matters  not  if 
U  B  interested  in  matters  mechanical 

ASHORE  or  A-FLOAT 

eo  ".crjg  as  there's  machinery  involved. 

'DANIEL'S  P.P.P.  will  appeal  to  you. 

It  cannot  score  a  rod,  and  never  hurts  a  bank  account. 
It  converts  waste  energy  into  useful  work. 

WE   KNOW    HOW,    WRITE,  AND    WE'LL   TELL   YOU   WHY. 


1  \^ 


'^'•B.— If  (his  meets    the   i  ai  t  who   uses  a   spanner    on    his    pump,   engine,   or   compressor  glands,    he 
u  ill  hear, something  to  his  advantage  about  AUTOMATIC  P.P.P.  PACKING  bv  communicating  with— 
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POINTS  to  which  si^'cial  attention  will  be 
directed  in  connection  with  the  trials  of 
suction  gas  plants  to  he  made  at  the  Derby 
show  of  the  Royal  .\griciiltural  Society  will  be  • 
(I)  Attendance  necessary  ;  (2)  general  design. 
including  facility  of  cleaning,  and  space  occupied  : 
(3)  regularity  of  working  ;  (4)  fuel  consumption. 
water  consumption :  (g)  price:  (t>)  relative 
proportions  of  gas  producer  and  engine : 
(7)  volume  swept  by  piston  relative  to  brake 
horse-power.  The  official  regulations  (which 
can  be  obtained  from  the  secretary,  at  13, 
Hanover  Street,  W.)  provide  that  specifications 
and  drawings  must  be  sent  in  by  the  igtli 
of  March  next.  Each  exhibit  is  to  comprise 
gas  generating  plant  and  engine,  complete  of 
15  to  20  b.h.p.  as  a  maximum.  A  special 
shed  will  be  provided  by  the  society  for  the 
trials  of  these  plants,  and  for  their  subsequent 
e.xhibition  during  the  show.  The  trials  will 
take  place  during  the  week  previous  com- 
mencing on  Monday.  June  i8th,  1906.  The 
awards  will  be  published  immediately  after 
the    conclusion  of    the    trials. 

Each  exhibitor  of  suction  gas  plant 
will  be  required  to  declare  at  what  brake  horse- 
power he  intends  to  run  his  engine  for  the  full- 
load  trial,  and  no  variation  therefrom  beyond 
5  per  cent,  more  or  less,  will  be  allowed.     Full- 


load,  hall  load,  and  light  or  no-load  trials  will 
1)6  made  with  uniform  selected  anthracite  coal 
provided  by  the  Society.  A  subsequent  full- 
load  trial  will  be  made  with  coke  as  fuel.  Each 
plant  will  be  started  from  cold  on  the  full-load 
trial.       The     tiist     full-load     trial      will      be 


Pholc,  Ellioll  aiiit  Fiv 

R.     T.   GLAZEBKOOK,    M.A.,    D.SC,  F.K.S., 
Director  of  the  Xational  Physical  I.;tboratory. 

An  institution  which  lias  been  lately  much  discussed,  in  view  of  the 
niemorial  signed  by  150  members  of  the  Hou'e  of  Commons,  callins 
lor  a  largely  increased  Gincrnmenl  grant.  The  laboratory  has  under- 
taken over  23,000  physical  tests  in  addition  to  valuable  re>eaich  work 

Dr.  Glazebrook  was  born  in  tS:^f,  and  educatci  at  Liverp..<'il 
College,  and  >ubsequentlv  graduated  1  fifth  Wrangler  I  at  Trinity 
College,  Cambridge,  He  has  been  a  I'cllow  of  his  Aliiia  Mnlcr  since 
1^77,  and  previous  to  his  appiintmenl  to  his  present  post  he  was 
Principal  of  the  Livcrponl  I'niversltv  CoHege 
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.  iiiumenced  with  the  gas  generators  empty.  The 
tiiyines  will  run  lor  nine  hours  under  constant 
1.  alter  which  they  w'ill  be  shut  down  for' 
Hk-  night,  and  will  resume  running  on  the 
following  day-  At  the  conclusion  of  the  trials 
the  fires  will  be  drawn,  and  any  unconsumed 
'  -a!  will  be  weighed  back  and  credited  for  what  it 
may  be  worth.  The  half-load  trials  will  be 
conducted  on  precisely  the  same  lines  as  the 
full-load  trials,  with  the  exception  that  they 
will  be  of  shorter  duration.  The  light  or  no- 
load  trial  will  be  of  two  hours'  duration.  No. 
coal  consumption  will  be  recorded  for  this  trial. 
No  working  of  the  fan  by  hand  will  be  permitted 
during  the  half  load  and  light  or  no-load  trials. 
On  the  completion  of  the  above  trials,  one  full 
load  trial  of  nine  hours'  duration  will  be  made, 
using  coke  as  fuel. 


We  reproduce  herewith,  by  permission 
of  the  architect.  Sir  Aston  Webb,  drawings 
of  the  new  Royal  College  of  Science  at  South 
Kensington.  The  new  building  is  rapidly 
nearing  completion,  and,  as  may  be  judged 
by  the  illustrations,  it  will  be  one  of  the  most 
notable  architectural  features  of  that  part  of 
London.  It  is  expected  that  the  buildings 
will  be  formally  opened  early  in  the  new 
vear. 


A  'telegram  from  the  Earl  of  Elgin  to  the 
Governor  of  the  Transvaal,  sets  forth  the 
decision  of  the  Government  that  "  the  ex- 
jieriment  of  the  introduction  of  Chinese  labourers 
should  not  be  further  extended  until  they 
can  learn  the  opinion  of  the  colony  through 
an  elected  and  really  representative  Legisla- 
ture. They  have  accordingly  decided  that 
recruiting,  embarkation,  and  imj)ortation  o 
Chinese  coolies  shall  be  arrested  pending  a 
ilecision  as  to  the  grant  of  responsible 
government  to  the  colony.  They  are  not 
prepared  in  all  the  circumstances  to  be  re- 
sponsible for  further  importation.  His 
Majesty's       Government        trust       that       the 


December  :(>.  1(105. 


PAGE'S     WEEKLY. 


1-115 


inhabitants  ol  the  Transvaal  will  recognise 
that  they  have  felt  it  their  duty  to  take  this 
step  deliberately  and  after  a  careful  review 
of  the  situation. 


The  Journal  of  the  Royal  United  Service  Insti- 
tution   piints  the  conclusions  of    Mr.    Charles 
Bos    on    the  lessons   in   naval   construction    to 
be     learnt     from     the     Russo-Japanese     War. 
These  are  contained  in  a  report  to  the  French 
Chamber  of  Deputies  on  the  Naval  Estimates 
for  1906.     In  tlie  first  place,  says  this  authority, 
the    effective    ranges    for    battle    having    been 
more     than     doubled — raised    from    3,000    to 
7,000     or     8.000     yards — it     follows       that 
medium    artillery    ought     to    disappear    from 
the    armament     ot     battle-ships.     It    is    only 
necessary  to  have  t(uns  of  large  calibre,  and, 
for  preference,  a  single  t\fie,  throwing  a  some- 
what heavier  projectile  with  a  slightly  reduced 
initial  velocity.     The  quick-tiring  small  guns  for 
use  against  torpedo-boats  should  have  a  calibre 
of  at  least  3  in.,  and  perhaps  of  4  in.,  with  as 
heavy   a   projectile   as   possible,   and    a    very 
high      ini*ial       velocity;      some      3-pounders 
might     be    added    for    use    at    short     ranges. 
The     reduction     to    a    single    calibre    of    the 
heavy    gun     armament,     and     the      adoption 
of  a  3-in.  or  4-in.  type  for  small  guns  would 
facilitate    the   supply   of   ammunition,   and    in 
view  of  the  alarming  expenditure  of  projectiles 
the   proportion    of   ammunition   carried   would 
have     to     be    considerably    increased.    There 
should  be  one  type  of  gun.  one  single  projectile 
for   the   heavy    artillery,    to    facilitate  supply  ; 
the  shells  to  be  of  steel,  capped  and  charged 
with    a    high    explosive.     The    hull    should    be 
protected  by  armour  deeper  below  the  water- 
line    than    at    present,    which    should    also    be 
carried   higher  up  the  hull,   so  as  to  prevent 
the  destruction  of  the  decks.     The  guns  should 
for    preference    be    in    pairs    and    mounted    in 
turrets.     Those  which  were  in  casemates  during 
the   late   war,   were   easily   put   out   of   action 
and  their  shields  completely  destroyed. 


Injuries  to  the  rmlder  and  steering  gear 
having  been  frequent,  it  is  necessary  the  stern 
of  ships  should  be  protected ;  and  as  many 
of  the  stations  for  the  transmission  of  orders 
electrical  and  hydraulic,  have  also  been  de- 
stroyed, these  must  be  placed  under  the  armoured 
decks  behind  armour.  At  a  long  range  what 
is  visible  of  a  ship  is  the  superstructure.  In 
French  ships,  as  in  those  of  Russia,  this  is  very 
heavy  ;  the  masts  are  too  large,  and  carry  tops 
too  heavy  for  light  guns.  All  this  makes  an 
admirable  target,  and  if  a  mast  is  shot  away 
it  causes  the  death  of  a  number  of  men.  The 
masts,  then,  must  be  reduced  and  made  as  light  as 
possible.  A  range-finding  position  on  each  mast 
IS  all  that  is  necessary.  The  superstructure 
being  destroyed,  there  are  no  small  guns 
to  repel  torpedo-boat  attacks;  from  this  it 
follows  that  the  light  guns  ought  to  be  grouped 
under  an  armoured  deck,  or  protected  if  placed 
on  the  upper  deck.  The  magazine  should 
also  be  placed  as  near  as  possible  to  each  battery. 


following  the  same  order  of  ideas,  the  funnels 
should  be  modified  and  some  measure  of  pro- 
tection given  them.     For  the  same  reason,  the 
conning-tower  should  not  be  so  much  in  sight, 
should   not  be  so  high,   and  should  be  better 
protected.        The    wireless    telegraphy      room 
should  not  be  in  one  of  the  masts  ;    a  station 
below  the  armoured  deck  should  be  sufficient. 
Battles   taking  place  at  long  ranges,   the   ram 
is   now   useless  and  can  be  done  away   with 
without   inconvenience.     For  the  same  reason, 
in    large    ships    the     torpedo     tubes    have    no 
raison  d'itre  :    the  .space  they  occupy,  as  well 
as    the    stowage    for    the   torpedoes    w^ould    be 
better  employed  for  shell  stowage.     No  armour 
having  been  penetrated,  its .  thickness  can  be 
diminished,  and  parts  of  a  ship  which    have 
not  been  up  to  the  present  protected,  or  have 
been    badly   so,    should    now   be   covered.     It 
is,     above     all     important,     that     the      side 
beliind    which    are    the    magazines    and    am- 
munition supplies    should    be    well    armoured. 
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The  gain  in  weight  for  tlie  suppression  ol  tlie 
ram  and  torpedo  tabes  could  be  used  for  the 
armament  and  ammunition.  Finally,  the 
battle  ranges  having  considerably  increased 
it  is  neccessary  that  the  gunners  should  be 
continually  exercised  at  long  range  target 
practice,  and  that  all  ships  should  consequently 
be  furnished  with  several  range-finders,  and 
all  the  guns  with  telescopic  sights.  On  the 
other  hand,  it  is  expedient  that  battle-ships 
should  be  protected  against  the  torpedo.  For 
this  object  it  would  seem  advisable  to  give 
all  ships  a  double  hull,  with  numerous  water- 
tight compartments,  which  should  be  filled  with 
coal,  or  a  cofferdam  with  cellulose,  etc.— what- 
ever may  be  best  fitted  to  weaken  the  effects 
of  the  explosion.  Lastly,  it  is  necessary  to 
take  into  account  the  factor  of  speed.  .Ml 
naval  nations  are  laying  down  battlp-shii>s 
which  are  to  steam  between  19  and  20  knots. 
An  i8-knot  trial  speed  which  represents  a  sea- 
speed  of  I'v.T  knots,  is  absolutely  insufficient. 
In  our  own  navy,  at  any  rate,  it  is  sati*;- 
factory  to  know  that  the-  more  important 
of  these  '■onclusions  are  already  receiving 
attention. 


The  aims  and  work  of  the  Hamburg  Smoke 
Abatement  Society,  were  briefly  explained  by 
Mr.  B.  C.  Kershaw  at  the  recent  Smoke 
Abatement  Conference.  This  society,  as 
many  of  our  readers  will  be  aware,  is  a 
voluntary  association  of  steam  users,  who 
aim  at  the  suppression  of  smoke  and  the  pro- 
motion of  fuel  economy,  and  the  practical 
lesson  which  we  in  this  country  have  to  learn 
from  the  work  of  the  Hamburg  Society  is  that 
the  emission  of  black  smoke  is  largely  preven- 
tible,  and  that  the  smokeless  combustion  of 
fuel  promotes  economy  when  carried  out  under 
proper  supervision.  This  is  preciseh'  the  con- 
clusion arrived  at  by  Dr.  Rideal's  statistics,  and 
Mr.  Ker-shaw  is  of  opinion  that  an  organisation 
like  the  Hamburg  Society,  which  enables 
manufacturers    to  combine  together,  to   attack 


the  evil  at  its  somxe — i.e.,  the  boiler  and  heating 
installations  in  their  own  works — should  be 
started  in  every  large  centre  of  manufacturing 
industry  in  this  country. 


A  subject  of  great  interest  was  discussed 
at  the  Institution  of  Civil  Engineers  last  week, 
when  Mr.  A.  J.  Mavor  in  a  paper  on  heat  economy 
in  factories  suggested  that  heat  production 
and  distribution  shou'd  be  dealt  with  by 
a  system  of  double-entry  accounts,  the  boilers 
being  debited  with  the  heat  represented 
by  the  coal  and  credited  with  the  heat  repre- 
sented by  the  steam.  These  credits  are  carried 
to  the  debit  of  accounts  dealing  with  the 
various  uses  to  which  the  steam  is  put  in  the 
factories.  These  accounts,  again,  are  credited 
with  the  work  performed,  the  balances  being 
carried  to  a  balanciug  account,  which  brings 
out  the  efficiency  of  the  prime  mover,  and 
separates  out  the  useful  work  and  the  losses 
in  such  form  that  the  losses  can  be  divided 
into  necessary  and  avoidable  losses,  the  whole 
giving  a  comprehensive  view  of  the  conditions 
of  efficiency  in  terms  of  Brftish  thermal  units. 

Six  specimen  balance-sheets  are  given  by 
Mr.  Mavor.  and  the  accounts  are  shown  in 
detail,  the  cases  chosen  comprising  :— 

A  factory  in  which  there  is  a  small  amount 
of  heating  and  a  number  of  steam  engines  ; 
a  factory  where  the  povver  is  obtained  from 
one  large  engine  and  the  heating  occupies  a 
prominent  place  ;  a  similar  tactory  where  there 
are  many  engines  and  a  scattered  and  compli- 
cated heating  system  ;  a  factory  w^here  there 
are  a  numl)er  of  engines  of  various  sizes 
and  a  considerable  amount  of  heating  and 
boihng ;  and  a  blast-iurnace  plant.  The 
balancing  account  in  each  ca.se  are  dis- 
cussed in  detail  and  indications  are  given 
of  the  methods  ot  arriving  at  the  results, 
showing  the  bearing  which  the  ascertained 
efficiencies  have  upon  existing  methods  of 
working. and  proposed  modifications  thereof. 
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.\t  a  recent  meeting  of  the  Binningham  Association 
•  if  Mechanical  Engineers  a  presentation  of  a  diploma 
was  made  to  .Mr.  E.  A.  Dowson  for  the  best  paper  con- 
tributed during  the  session  1904-5. 

.\  scheme  for  improving  the  navigation  of  the  River 
Irtnt  to  the  Humber  is  to  be  considered  by  a  Com- 
mittee of  tlie  Newark  Navigation  Commissioners  and 
the    Trent  Navigation  Company. 

The  Council  oi  the  Institution  of  Engineers  and 
Shipbuilders  in  Scotland  have  now  drawn  up  the  con- 
ditions f(5r  plans  for  their  new  buildings  in  Elmbanl? 
Street,  Glasgow.  The  competition  is  confined  to  local 
architects. 

J  ust  now  when  we  are  hearing  so  much  about  fog  and 
tlie  waste  products  of  combustion,  a  paper  on  '  Boiler- 
house  Economies."  by  -Mr  Alfred  Bennis,  has  an  en- 
hanced interest.  An  abstract  will  be  fountl  at  page 
1438- 

Mr.  Waller  Broadbridge,  Assoc.Inst.M.M.,  has  been 
appointed  consulting  engineer  to  the  South  African 
Lands  and  Exploration  Company,  Ltd.,  for  their  tin 
properties,  Mr.  C.  A.  Troye,  M.Inst.M.M.,  continuing 
to  act  as  consulting  engineer  for  the  other  interests  of 
the  company. 

•  It  is  hoped  that  the  entire  section  of  the  London, 
Brighton  and  South  Coast  Kailway  between  Victoria 
and  London  Bridge  will  be  electrified  by  the  Spring 
of  1907.  The  British  Thomson-Houston  Company 
IS  associated  with  the  Allgemeine  Elektricitats-Gesell- 
schaft  in  the  undertaking,  and  it  is  understood  that 
four-fifths  of  the  value  of  the  contract  will  be  spent  on 
work  to  be  done  in  Ivngland. 
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Engineering  in  Egji)!. 

The  tendency  of  British  manufacturers  to  recognise' 
the  importance  of  combining  their  interests  for  pur- 
poses of  representation  is  growing  apace,  and  it  is 
significant,  says  the  Egyptian  Cazette,  that  the  growing 
trade  in  Egypt  and  the  Soudan  is  having  the  effect  of 
causing  our  firms  to  give  a  great  amount  of  attention 
to  this  part  of  Africa.  Following  closely  in  the  foot- 
steps of  the  British  Engineering  Company  of  Egypt, 
which  represents  among  others  Messrs.  Gwynnes,  Ltd., 
Babcock  and  Wilcox,  and  Dick,  Kerr  and  Co.,  come 
the  Egyptian  Engineering  Company,  Ltd.  The  direc- 
torate of  this  new  company  is  a  very  strong  one.  •  The 
chairman  is  Sir  Thomas  Kichardson,  of  Messrs; 
Richardson,  Westgarth  and  Co.,  Ltd.,  and  his  col- 
leagues on  the  board  are  representatives  of  the  Pulso- 
meter  Engineer  Company,  the  Teeside  Bridge  and 
Engineering  Works,  and  Messrs.  Easton  and  Ander- 
son. Among  the  other  firms  represented  in  Egypt  by 
thb  company  are  Messrs.  R.  Hornsby  and  Sons,  Ltd., 
Beck  and  Co.,  Ltd.,  Hartlepool  Ropery  Co.,  Ltd., 
Midland  Railway  Carriage  and  Wagon  Company,  Ltd., 
the  Haney  Engineering  Company.,  Ltd.,  Browett, 
Lindley  and  Co.,  Ltd  ,  John  Cooke  and  Sons,  Mason's 
Gas  Power  Company,  Ltd.,  Erith's  Engineering  Com- 
pany, Ltd.,  British  Insulated  and  Helsby  Cables,  Ltd., 


Jessop  and  Appleby  Bros.,  Ltd.,  K.  Warner  and  Co., 
Hunter  and  English,  Spurr,  Inman  and  Co,,  Ltd.,  the 
Northern  Rubber  Company,  the  Easton  Lift  Company, 
Ltd.,  G.  R,  Turner,  Ltd  ,  etq.  Mr.  H.  K.  Baynes,  the 
managing  director,  has  already  sailed  for  Egypt. 

Irish  Canals. 

In  the  course  of  a  paper  recently  read  before  the 
Statistical  and  Social  .Society  of  Ireland  by  Mr.  E'.  A. 
Montmorency  Morris,  M.A.,  on  "Canals  and  Water- 
ways at  Home  and  Abroad,"  the  lecturer  remarked 
that  few  countries  were  better  naturally  adapted  for  a 
systeip  of  waterways  than  Ireland  The  comparative 
failure  of  the  Irish  canals  has  perhaps  been  due,  as 
the  late  Dr.  Coyne  suggested,  more  to  the  successive 
shiftings  of  responsibility  for  their  conduct  and  main- 
tenance between  State  departments,  mixed  boards, 
local  and  private  companies,  than  to  any  intrinsic 
fault  in  the  system  itself.  The  length  of  canal  naviga- 
tion is  586  miles.  The  Grand  Canal  is  the  largest 
canal  system  in  the  United  Kingdcsn,  and  its  share- 
holders receive  a  steady  and  coBiparatively  satisfactory 
dividend,  but  piart  of  the  reveuue  is  derived  from  lands 
owned  b\'  the  company,  and  from  the  sale  of  water  to 
large  brewing  firms.  The  average  yearly  traffic  of 
Irish  canals  and  inland  iravigation  is  about  600,000 
tons. 
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TKAIN-     COMPOSED    OF     THE     NEW     G.W.R.     POST    OFFICE     VEHICLES 


New    Postal     Train     on    the     Great    Western 
Railway. 

Till-  new  Great  Western  Railway  Post  Oirn.evt.:ucie= 
have  now  gone  into  service,  and  a  trainformed  of  these 
vehicles  is  illustrated  by  courtesj-  of  the  Great 
Western  Magazine. 

The  new  letter  and  parcel-sorting  carriages  are  70  ft. 
long  and  8  ft.  6J  in.  wide,  the  height  being  13  ft.  4  in. 
The  parcel-sorting  vans  are  pro\-ided  wrth  the  Post 
Office  standard  apparatus  for  the  collection  and  deliver}- 
of  mails  en  route  ;  provision  is  also  made  to  readih' 
apply  the  apparatus  to  the  letter-sorting  cars,  should 
this  at  any  time  become  necessary.  One  side  of  the 
interior  of  each  of  the  latter  vehicles  is  fitted  with 
sorting  boxes  for  letters  and  newspapers,  a  part  being 
specially  arranged  for  registered  letters.  The  opposite 
side  is  provided  witli  bag  jwgs  and  sealing  pots.  The 
parcel-sorting  car.s  are  fitted  on  each  side  with  sorting 
bo.xes.  one  side  being  also  provided  with  tlap  tables, 
and  the  other  with  bag  pegs.  etc.  The  roofing  of  all 
the  cars  is  of  the  latest  elliptical  t\-pe.  with  the  addition 
of  a  wired  glass  roof  which  extends  throughout  their 
whole  length.  The  cars  are  lighted  by  incandescent 
sas  lamps.  an-.1  are  etficiently  ventilated. 

Penzance  New  Water  Mains. 

Col.  A.  G.  Durnford,  R.E.,  representing  the  Local 
Crovernment  Board,  held  an  inquiry  at  the  Guildhall. 
Penzance,  last  week,  into  the  application  of  the  Cor- 
poration to  borrow  £4.S'jo  for  the  purposes  of  laying 
new  water  mains  from  the  reservoir  to  certain  parts 
of  the  town.  Mr.  T.  H.  Cornish  (town  clerk)  ex- 
plained the  object  of  the  application.  The  population 
of  the  district,  he  said,  which  would  be  supplied  bv 
water  was  13,136  at  the  last  census  ;  the  assessable 
value  was  ;i59,038  ;  the  balance  of  the.  outstandinc 
loans. ^46,610  ;  the  area  472  acres;  and  a  id.  rate 
would  produce  £-2$.  The  application  was  to  borrow 
/4,50o  for  thirty  years  for  the  purpose  of  laying  new 
mains    from    the   reserv'oir   to   the   town.     Since   the 


:'.-i\  t  liuilding  oper.itic  ns 

of  the  towi;,   nnd 

r'.-^ident3  to  ha\e  the 

proposed  to  lay  a  new 

11  to  the  bullock  marjiet. 


existing  mains  were  h<i !.  i.\tv 
had  been  cirrii 
the  mains  had  no- 
fullest  supply  of  wat 
12  in.  main  from  the  re>ctA  . 
Mr.  F.  Latham,  borougli  -iirveyor.  produced  and 
explained  the  plans,  and  no  objections  being  forth- 
coming, the  inspector  sai.I  no  doubt  the  Local  Govern- 
ment Board  would  push  the  matter  forward,  anJ  thus 
meet  the  wishes  of  all  concerned 

Discovery  of  Manganese  Deposits. 

Rich  deposits  oi  n.ar.aanese  ere  are  reported  to  have 
been  discovered  in  the  Taarl  district,  situated  at  abcut 
thirty-six  miles  from  Capetown  on  the  main  railway 
line  to  the  Orange  Kiver  Colt-ny  and  the  Transvaal. 
The  ore  obtained  is  stated  to  be  of  a  quality  as  good 
as  any  yet  discovered  in  South  .Africa,  and  compares 
favourably  with  that  obtained  in  Southern  Russia  and 
Japan.  .\n  analysis  of  the  ore  taken  from  the  surface 
found  it  to  contain  -i'$  per  cent,  of  manganese 
dioxide,  and- it  is  consequently  considered  of  a  suitable 
quality  for  export.  The  Government  analyst  Mr.  J 
G.  Rose;  found  560  per  cent,  of  manganese  ir.  iht- 
specimen  submitted  to  hiivi 

The  Esneh  Barrage. 

The  Kgvptian  Gazette  uudcr-tauds  that  the  '_-cvern- 
ment  have  decided  to  proceed  with  the  construction  of 
the  Esneh  barrage,  and  that  the  contract  for  this 
important  undertaking  has  been  entrusted  to  Messrs. 
John  Aird  and  Co.  The  work  will  be  commenced  at 
once,  the  time  being  allowed  for  the  completion  of  the 
undertaking  being  four  yeai?  WTiea  this  barra.e  .- 
finished  it  will  bring  ?  -.     r.iles  on  either  sice  ci 

the  Nile,  or  480  mile-  r.der  perennial  irriga- 

tion— a  very  important  additun  to  the  resources  of  the 
Government. 


His  Majesty  the  King  is  to  be  asked  to  appoiat  a 
Royal  Commission  on  tlie  .■subject  of  British  canal 
communication. 
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Shipbuilding  Returns. 

The  shipbuilding  returns  for  1905  show  that  the  total 
output  for  the  Tvne  has  been  337,000  tons,  an  increase 
of  77,000  tons  over  last  year's  returns.  The  Wear 
return  shows  323,000  tons  launched,  an  increase  of 
90,000  tons;  West  Hartlepool,  128,000  tons,  an  increase 
of  27,000  tons;  the  Tees,  143,000  tons,  an  increase  of 
28,000  tons;  Blyth,  ii,Soo  tons,  an  increase  of  6,000 
tons.  According  to  the  Glasgow  Herald,  the  Clyde 
shipbuilding  returns  for  1905  show  that  the  launches 
for  the  year  numbered  319,  and  make  an  aggregate  of 
540,080  tons.  Of  the  vessels  thirty-si.\  of  7,283  tons 
were  non-propelling,  and  2S3  of  532,797  tons  were 
steamers.  Only  one  of  the  non-propelling  craft  could 
be  properly  described  as  a  sailing  ship,  this  being  the 
Arthibttld  Russell,  of  2,430  tons,  built  by  Scott's  Ship- 
building and  Engineering  Company,  Ltd.,  Greenock, 
for  Messrs.  J.  Hardie  and  Co.,  Glasgow.  •  The  others 
were  all  barges,  lighters,  etc. 

Election  of  Members. 

The  following  members  of  the  Xorth  of  England 
Institute  of  Mining  and  Mechanical  Engineers :  Mr. 
Cirmsby  Gore  Adams,  Thames,  New  Zealand ;  Mr. 
George  A.  Burton,  Loftus,  R.S.O.,  Yorkshire;  Mr. 
Thomas  Lewis  Fryar,  Toowoon'ba,  Queensland,  Aus- 
tralia ;  Mr.  Thomas  Hindson,  Durham ;  Mr.  Bennet 
Johnson,  Xew  Shildon,  R.S.O.,  co.  Durham  ;  Mr.  John 
Morgan,  Crook,  R.S.O.,  co.  Durham  ;  Mr.  .\rnold  Carl 
Louis  Olsen,  Fordsburg,  Transvaal ;  Mr.  Glanville 
Reah,  Gosforth,  \ewcastle-on-Tyne ;  Mr.  John 
Roberts,  I.axey,  Isle  of  Man  ;  Mr.  William  Pitt  Welton, 
Wembley,  R.S.O.,  Middlesex. 

A  Presentation. 

At  llandsworth,  the  foundry  employees  of  Messrs. 
W.  and  T.  Avery,  Ltd.,  of  Soho  Foundry,  presented  a 
solid  silver  tea  service,  suitably  inscribed,  to  Mr. 
Robert  Buchanan  (president  of  the  British  Foundry- 
men's  Association)  on  the  occasion  of  his  leaving  the 
employment  of  that  company.  Mr.  Buchanan  has  been 
appointed  joint  managing  director  of  Chamberlin  and 
Hill,  Ltd.,  of  Chuckery  Foundry,  Walsall,  and  Phoenix 
Foundry,  Lichfield,  and  he  will  also  practise  as  a 
consultant  on  foundry  matters.  Mr.  J.  B.  Tattersall, 
the  new  foundry  manager  in  succession  to  Mr. 
Buchanan,  occupied  ,he  chair,  and  about  one  hundred 
and  fifty  employees  were  present. 

Machine  Tools  in  Russia. 

Consul  Ernest  L.  Harris,  of  Chemnitz,  states  in  a 
recent  report  that  in  consequence  of  the  Russian  tariff 
on  foreign-made  machines,  French  and  Belgian  manu- 
facturers established  branch  machine  factories  in 
difierent  parts  of  Russia,  and  the  Saxon  Machine  Fac- 
tory, of  Chemnitz,  in  order  to  keep  a  grip  upon  the 
markets  already  won  at  an  expense  of  years  of  patience 


and  effort,  also  followed  suit,  and  in  1S96  built 
a  large  Russian  factory  upon  an  area  of  1-8 
acres  of  ground.  The  enterprise  has  been  prosperous 
from  the  beginning.  From  1897  to  1905,  more  than 
700  locomotives  have  been  made  and  delivered  to  the 
Russian  railways.  The  war  in  the  Far  East  has 
strained  the  factory  to  its  utmost  capacity.  At  the 
outbreak  of  the  war  the  company  made  a  contract  with 
the  Russian  Government  to  deliver  102  locomotives 
within  six  months'  time.  During  the  present  year  the 
average  output  has  been  increased  to  twenty  locomo- 
tives a  month.  In  1.897  the  factory  was  opened  with 
1,500  labourers.  Since  then  that  number  has  been 
increased  to  4,000.  There  are  few  foreigners  engaged 
in  the  factory,  for  the  reason  that  it  must  be,  and 
actually  is  for  all  practical  purposes,  entirely  Russian 
in  character. 

The  Mysore  Mines. 

The  Mining  Board  and  the  various  companies  having 
been  asked  to  suitably  represent  their  industry 
at  the  Industrial  and  Agricultural  Exhibition  to  be  held 
in  Mysore  City  on  the  occasion  of  the  approaching 
Royal  visit,  the  Kolar  Gold  Fields  News  reports  the 
completion  of  the  following  arrangements :  Nundy- 
droog  Company  will  contribute  a  map  on  a  large  scale 
of  the  whole  underground  workings  from  the  Mysore 
mines  to  the  Balaghat  mine,  also  two  models  in  gilded 
wood  representing  the  total  output  of  gold  from  the 
mines  since  their  commencement  in  1885  and  the 
present  annual  output  Champion  Reef  and  Mysore 
Companies  will  send  specimens  of  quartz,  sand, 
amalgam,  sponge  gold  and  bar  gold,  with  samples  of 
all  the  different  sorts  of  instruments  used  in  the  pro- 
cess of  extracting  the  metal  from  the  flinty  ore.  A 
model  of  a  poppet  head  and  of  the  interior  of  a  nill 
will  also  be  sent,  while  Tank  Block  will  contribute  a 
ton  of  tailings  and  a  ton  of  ore.  Photos  will  be  shown 
of  underground  and  cyanide  works,  and  of  the  various 
points  of  iiiterest  on  the  mine.  Group  photos  will  also 
be  sent,  showing,  in  comparison  with  modern  scientific 
methods,  natives  at  work  in  their  primitive  style 
extracting  gold  from  the  quartz  by  pounding  it  on  a 
rnck  and  panning  the  sand  in  water. 

Proposed  Congress  of  Capitals. 

Sir  Edwin  Cornwall,  chairman  of  the  London  County 
Council  proposes  a  congress  of  capitals  which  would 
discuss  such  questions  as  lighting,  tramways,  street 
improvements,  water  supply,  and  education.  He  is  of 
opinion  that,  if  the  representatives  of  all  large  capitals 
were  in  a  position  to  compare  notes  and  to  arrive  at 
conclusions  based  upon  actual  experience,  many  diffi- 
culties now  meeting  each  municipality  would  be  got 
rid  of.  The  congress  would  meet  at  regular  intervals 
in  the  different  capitals. 
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ON  THE  TESTING  OF  CAST  IRON  AND  OTHER 
MATERIALS  BY  THE  EWING  PERMEABILITY  BRIDGE. 

BEING  A  REPORT  ON  RESEARCH  WORK  CARRIED  OUT  AT 
THE  NATIONAL  PHYSICAL  LABORATORY. 

By   Albert  Camphkll,   B.A. 


''!"'  HE  investigation  here  described  was  undertaken 
1  with  a  view  to  determining  a  suitable  method  of 
testing  bars  of  widely  different  magnetic  properties  by 
means  of  an  Ewing  Permeability  Bridge.  The  research 
was  carried  out  in  the  National  I'hysical  Laboratory, 
at  the  desire  of  the  director,  who  has  taken  constant 
interest  in  the  progress  of  the  experiments.  It  was 
felt  that  the  magnetic  testing  of  cast-iron  was  of  con- 
siderable practical  importance,  and  also  that  in  con- 
nection with  the  metallurgical  work  of  the  laboratory, 
magnetic  tests  on  rods  of  various  alloys  were  some- 
times required.  The  bridge,  as  Professor  Ewing  has 
pointed  out,  was  intended  for  the  comparison  of  bars 
of  somewhat  similar  quality,  and  has  been  used  with 
success  for  such  comparisons  in  some  of  the  experi- 
ments detailed  below.  Professor  p:wing  informs  us 
that  the  soft-iron  standard  supplied  with  the  instru- 
ment is  only  suitable  for  the  usual  work  of  testing 
iron  for  dynamos,  magnets,  etc.  (of  nearly  carbonless 
steel  or  forged  iron).  It  was  necessary,  therefore,  to 
provide  and  calibrate  a  series  of  standards  near  in 
magnetic  qualitv  to  the  cast-iron  and  other  materials 
to  be  tested.  The  general  scheme  of  experimenting 
was  as  follows :  A  number  of  standard  test  pieces 
were  prepared  from  materials  covering  a  range  of 
magnetic  quality  as  wide  as  possible ;  their  magnetic 
rur\es  wer.e  determined  by  Ewing's  small  yoke 
method,  and  finally  they  were  compared  in  various 
ways  by  the  permeability  bridge.  For  the  sake  of 
clearness  in  what  follows,  I  shall  say  a  few  words  on 
the  usual  working  of  these  methods,  referring  the 
leader  for  further  details  to  Professor  Sowing's  book, 
•  Magnetic  Induction  in  Iron  and  Other  Metals  '  (3r(i 
edition'?. 

In  the  Small  Yoke  Method  the  two  similar  bars 
have  a  magnetising  coil  and  a  secondary  coil  slipped 
over  each,  and  are  then  united  to  form  a  closed  mag- 
netic circuit  by  two  small  yokes  consisting  of  blocks 
of  iron  clamped  to  the  bars.  Two  sets  of  ballistic 
readings  are  taken  with  this  circuit :  (i)  with  a  clear 
length  of  rod   equal  to   4  ir  centimetres,  and  (2.)   with 


the  clear  length  reduced  to  2ir  centimetres.  If  11'  be 
the  value  of  ^^  '  '  '  in  case  (i)  and  H"  be  its  value- 
in  case  (21,  Professor  Ewing  has  shown  that  the  coi- 
rection  for  the  yoke  reluctance  (to  be  subtracted  from 
H')  is  equal  to  H'— H'.  The  correction  is  most  easily 
applied  by  drawing  H'— B  and  H"— B  curves. 

MATERIALS    OF     STANDARD     TEST     PIECES. 

The  materials  used  comprised  the  following:  Soft 
iron,  mild  steel,  tool  steel,  cast-iron,  and  one  of 
Heusler's  alloys.  Of  these,  the  soft  iron  was  the 
pair  of  standard  rods  supplied  with  the  instrument ; 
the  cast-iron  was  obtained  from  several  different  foun- 
dries ;  whilst  the  specimens  of  Heusler's  alloy  were 
made  in  the  metallurgical  department  by  Mr.  Long- 
muir.*  The  last-named  alloy  consisted  of  copper, 
manganese,  and  aluminium  in  the  proportions  roughh' 
of  62  :  30  ;  S  ;  in  making  it  we  aimed  at  poor  magnetic 
qualities. 

As  it  was  found  that  the  permeability  curves 
obtained  for  bars  of  the  above  materials  did  not  form 
a  sufficiently  complete  series,  the  following  method  of 
filling  in  the  gaps  was  tried,  and  proved  quite  success- 
ful. In  addition  to  bars  of  the  standard  dimensions, 
pairs  of  lubes  were  constructed  of  the  same  outside 
diameter  as  the  bars  and  of  various  sizes  of  bore. 
Seamless  steel  tube  was  found  very  convenient  for 
some  of  the  sizes.  The  two  heaviest  pairs  of  tubes, 
however,  had  to  be  bored  out  of  the  solid.  It  was 
also  found  possible  to  adjust  the  cross-sections  of  the 
tubes  by  filing  a  flat  all  along  the  length.  Two  pairs 
of  the  tubes  were  treated  in  this  way,  and,  when  care 
was  taken  in  placing  them  in  the  clamps,  no  abnor- 
mality was  noticed  in  their  behaviour.  All  the  tubes 
were  tested  in  the  same  way  as  the  bars,  the  apparent 
permeabilities  corresponding  to  the  standard  cross- 
section  being  determined.  Thus  the  tubes  afforded  a 
series  of  what  might  be  called  "diluted  "  rermeabilities. 


•Hcuslirs  mangMi"'  alloys  s re  ccniposid  of  medals  which  by 
themselves  do  not  show  magiictx  p-opirties,  and  yet  some  of  the 
alloys  are  as  magr.clic  as  cast  iron 
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rWhat  I  call  the  "apparent"  Hux  density  Bj  is 
the  total  flux  divided  by  the  sectional  area  of  a  bar  of 
normal  diameter.] 

TESTS    BY     THE     SMALL     YOKE     METHOD. 

liie  ■separate  bars  or  tubes  in  each  pair  were  chosen 
to  match  each  other  as  well  as  possible,  and  for  this 
nuiD  se  they  were  compared  for  equality  in  the  bridge, 
eral  cases  the  agreement  was  practically  exact 
up  v<  H  =  ioo,  but  for  some  of  the  materials  I  had  to 
be  content  with  pairs  which  differed  at  some  points 
,f  their  cun-es  by  3  to  4  per  cent,  in  H  (for  the  same 
Ui  After  this  process  of  matching,  each  pair  was 
tested  by  Ewing's  small  yoke  method.  \\hen  the 
bars  do  not  differ  much,  it  may  be  assumed  that  this 
method  will  tend  to  strike  the  average  value  for  the 
pair.  The  curves  had  a  small  correction  applied  on 
account  of  the  area  of  the  secondary  winding  being 
considerably  greater  than  the  cross-section  of  the  bar. 
(Even  at  H  =  ioo  the  correction  applied  to  B  is  only 
about  40.) 

TESTS    ONIRINGS. 

In  order  as  far  as  possible  to  corroborate  the  results 
obtained  for  the  rods  and  tubes  with  the  small  yokes, 
a  number  of  tests  were  made  by  the  ordinary  ballistic 
method  upon  rings  of  some  of  the  materials.  As  it 
is  a  very  difficult  matter  to  ensure  that  rings  and  rods 
shall  be  identical  in  magnetic  quality,  the  results  of 
two  sets  of  these  tests  seem  of  sufficient  interest  to 
be  given  in  detail. 

SET     l.-CAST     IRON. 

A  bar  was  cast  of  diameter  3  cm.  and  length  50  cm., 
and  in  the  same  box  with  it  there  was  cast  at  the  same 
time  a  ring  of  about  12  cm.  mean  diameter.     This  ring 
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was  turned  down  to  suitable  thickness  for  the  ballistic 
tests  (the  cross-section  being  about  1  sq.  cm.),  and 
from  the  rod  were  turned  two  bars  fbr  the  yoke  method 
I  about  g  mm.  diameter),  and  two  small  rings  of  j'4 
cm.  mean  diameter,  one  of  them  being  cut  longitudin- 
ally and  the  other  circumferentially  from  the  large 
bar.  These  were  all  tested  without  annealing,  and 
the  results  are  shown  in  the  curves  of  t^g.  i.  It  will 
be  noticed  that  the  H — B  curve  for  the  large-  ring 
lies  between  those  for  the  two  small  ones,  while,  as 
would  be  expected,  the  ring  cut  longitudinally  shows 
fair  agreement  with  the  two  rods.  The  general  agree- 
ment here  appears  to  give  a  good  amount  of  support 
to  the  accuracy  of  the  small  yoke  method. 


SET     2. 


ILD     STEEL. 


Very  small  rings  were  obtained  by  cutting 
shore  pieces  off  the  mild  steel  tubes.  To  give 
an    idea    of   their    smallness    ii;^.    2    shows   end   views 


Fif;    1  -Cisl-iron  Rods  and  KmB»  cisl  logelhct. 


Fig.  2. — Small  Rings  (full  si/c). 

of  two  of  them  drawn  to  full  size,  their  walls  being 
about  o'6  and  o'g  mm.  thick  respectively.  Each  ring 
was  insulated  with  silk  and  wound  with  50  turns  of 
fine  insulated  wire  to  form  the  secondary  winding. 
As  the  inside  diameter  was  very  small,  being  only  7  or 
8  mm.,  very  little  space  was  left  for  the  winding  to 
carry  the  magnetising  current.  It  was  found  by  experi- 
ment, however,  that  a  sufficiently  uniform  H  could  be 
obtained  by  making  the  primary  winding  in  the  form 
of  a  sheaf  of  eight  or  ten  insulated  wires  quite  filling 
the  inside  of  the  ring,  and  straight  for  about  5  cm.  on 
either  side.  The  distribution  of  the  return  paths  of 
these  wires  appeared  to  be  almost  immaterial  to  the 
result.  By  making  the  ballistic  tests  very  quickly,  it 
was  found  possible  to  run  the  current  density  in  this 
primary  winding  as  high  as  2,500  amperes  p.er  sq.  cm. 
(15,000  amperes  per  sq.  inch)  without  undue  heating, 
and  thus  values  of  H  as  high  as  100  were  attained. 
Two  sets  of  results  are  shown  in  figs.  3  and  4 ;  in 
these  the  curves  for  the  tubes  show  the  real  (not 
■'apparent")  values  of  B  calculated  for  the  actual 
section  of  the  iron.  In  the  first  set  (fig.  3)  the  ring 
and  tubes  had  been  annealed  together  (at  Soo°  C), 
while  in  the  second  (fig.  4)  the  material  was  in  the 
condition  in  which  it  was  received  from  the  makers. 

The  agreement  here  shown  between  the  curves  for 
the  rings  and  the  tubes  (particularly  for  those  annealed 
together)  seems  almost  as  close  as  could  be  expected, 
and  hence  forms  additional  evidence  in  favour  of  thi 
small  yoke  method. 


December  29.  1905. 


PAGE'S     WEEKLY. 


1423 


MPOO 

—" 

~ 

'~~ 

-^ 

r— 

1 

. 

to 

t«» 

= 

:::; 

;^ 

— 

r— 

w 

>ii 

irtH 

^ 

-- 

"^ 

-— ^ 

Q0OO 

l/'>^ 

/a 

' 

i  /J 

/ 

]  1 1 

1 

', 

\ 

■ 

- 

1 

1 

0 

i  1 

I 

to 

a 

0 

0 

4 

!•> 

> 

1 

0 

' 

0 

e 

0 

: 

PD 

too 

Fig   3— Small  Ring  and  Tubes  annealed  (ogclher. 
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Fic   4— Small  Ring  ind  Tubes. 
DIASRAM     OF     STANDARD     CURVES. 

In  the  following  .ire  given  particulars  of  a  number  oi 
tandard  pieces  used. 


Standards. 

Description. 

J 

...     Soft  iron  rods. 

'.  d,  e.  ,'.  h 

.     Mild  steel  tubes. 

c  and  i  . . 

Mild  steel  lubes  (with  filed  flats) 

i 

Heusler's  alloy. 

Tool  steel  rods. 

.,      ..       >.     (innealed). 

., 

Cast-iron  rods  (.innealed). 

H'— Bi  curve,  in  which  H'  is  the  apparent  value  of  the 

magnetising  field    ( i?^- ■  J!!!j  ■)     observed  for  the   full 

length  of  the  rods  not  connected  for  the  yokes,  and  13i 
is  the  apparent  flux-density,  assuming  the  cross-sectioi: 
of  the  bar  to  be  of  standard  size ;  (a)  the  H— Bi  curve, 
where  H  has  the  corrected  value  found  in  the  usual 
manner  by  testing  the  rods  also  at  half  length. 

The    H — Bi    curves   for    a    series   of   the    standard 
pieces  are   shown  in  fig.   5,   each  curve  having   been 


,  —         ...     C.ist-iron  lubes  (boredl 

For  each  pair  of  these  standard  pieces  tests  by  the 
small    yoke   method    gave    two   curves,    viz.    (i),   the 
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Fir.   5.— Cu^^■c^  ol  Standards 

determined  by  the  small  yoke  method,  i.e.,  by  exactly 
the  same  procedure  as  that  used  for  standardising  the 
soft  iron  bars  (a)  supplied  with  the  bridge  by  the 
makers.  It  will  be  noticed  that  the  use  of  tubes 
makes  it  easy  to  construct  a  series  of  standards 
ranging  from  very  good  to  very  poor  magnetic  quality. 
All  the  curves  from  a  to  //  run  in  a  very  similar 
manner.  In  striking  contrast  to  these  is  the  curve  q 
which  is  for  annealed  cast-iron  rod  (also  by  the  small 
yoke  method).  To  each  of  these  curves  there  corre- 
sponds an  Hl-'Bi  curve.  This  second  series  of  curves 
is  wanted  for  the  method  of  crossing  points  described 
below,  but  for  clearness  I  have  omitted  it  from  fig.  5. 
After  their  curves  had  been  determined  by  the  small 
yoke  method  some  of  the  standard  bars  were  then 
compared  wii^i  one  another  (by  the  ordinary  method) 
in  the  permeability  bridge.  Two  examples  of  this 
intercomparison  will  be  sufficient  to  indicate  the 
general  nature  of  the  results  obtained;  these  are 
shown  in  fig.  6.     In  this  figure  the  curves  d,  g  and  h 

are  the  H Bi  curves  for  three  of  the  tube  standards, 

whilst  the  dotted  curves  ^-i  and  ^2  show  the  apparent 
curves  obtained  for  tube  1'  by  testing  it  in  the  bridge 
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against  tubes  d  and  /;  respectively,  and  using  the 
H — Bi  curves  already  drawn  for  d  and  /;.  It  will  be 
noticed  that  both  of  these  dotted  curves  are  consider- 
ably in  error  from  the  true  curve  g,  the  instrument 
showing  a  tendency  to  bring  the  curve  of  the  test 
piece  too  near  that  of  the  standard  in  each  case. 
Similar  results  were  found  with  solid  rods.  It  is  quite 
clear,  therefore,  that  samples  with  cur\'es  as  far  apart 
as  d,  g  and  /;  cannot  be  successfully  compared  with 
one  another  by  the  ordinary  use  of  the  bridge. 

METHOD     OF     CROSSING     POINTS 

The  difficulty  can  be  surmounted  to  a  great  extent, 
however,  by  using  the  bridge  mainly  for  testing  exact 
magnetic  equality,  in  other  words  to  determine  the 
respective  points  at  which  the  H' — Bi  curve  of  the 
test  piece  crosses  each  of  the  standard  11  <- — Bi  curves. 
By  arranging  that  the  curves  shall  not  cut  one  another 
too  obliquely,  it  is  easy  to  determine  these  crossing 
points  with  good  accuracy.  The  practical  procedure 
is  as  follows  :  The  bridge  is  set  with  equal  numbers  of 
turns  (say  200  for  each  ban,  the  test  piece  and  the 
lowest  standard  are  placed  in  the  clamps,  and  after 
demagnetising  if  necessary,  the  magnetising  current 
constantly  commutated  is  gradually  raised  from  a 
lower  value,  until  an  exact  balance  is  obtained.  The 
value  of  the  current  for  which  this  occurs  gives  the  H' 
for  the  first  crossing  point ;  by  replacing  the  first 
standard  by  the  next  higher  one,  and  continually 
raising  the  current,  another  point  is  found,  and  so  on 
until  a  .sufficient  number  of  points  is  obtained.  When 
the  standards  are  suitably  selected  it  will  usually  be 
found  that  no  more  than  two  or  three  crossing  poinis 
are  required  to  give,  with  sufficient  accuracy,  the  part 
of  the  unknown  curve  that  is  of  importance  in  prac- 
tice. Th.j  intermediate  curves  of  the  series  shown  in 
(if.  <  range  suitable  for  testing  various  kinds 

of  r<i-i  in  111.  It  will  be  noticed  that  the  crossing 
points  thus  found  are  only  points  on  the  curve  uncor- 
rected tor  the  reluctance  of  the-  yokes  and  joints.  To 
obtain  the  corresponding  points  on  the  H — Bi  cur\e 
it  is  necessary  to  know  the  value  of  Hi — H.     To  find 


this  we  have  no  choice  but  to  assume  this  correction 
to  be  the  same  in  the  bridge  as  it  is  in  the  small 
yokes.  Again,  since  at  a  "crossing  point"  an  exact 
magnetic  balance  is  obtained,  we  may  reasonably 
assume  this  correction  to  be  the  same  in  tlie 
tested  bar  as  for  the  standard.  From  the  two  sets  of 
curves  (i)  and  (2)  already  mentioned  (H'^II  is 
known  for  all  the  standards,  and  thus  the  corrections 
might  be  applied.  But  I  have  found  that  the  follo.wing, 
easier  method  gives  somewhat  better  agreement  v.'ith 
the  experimental  results.  The  values  of  (H' — H)  cor- 
responding to  Bi=  1,000,  2,000,  3,000,  and  so  on, 
were  tabulated  for  a  variety  of  different  rods  and 
tubes,  and  an  average  struck  for  each  value  ot  Bi ;  the 
mean  values  of  (H' — H)  thus  obtained  were  used  as 
the  corrections  in  what  follows. 

TESTING     ACCURACY     OF     METHOD. 

In  order  to  test  the  accuracy  of  the  method  ot 
crossing  points,  several  pairs  of  cast-iron  and  tool- 
steel  rods  and  tubes  (both  with  and  without  annealingi 
were  tested  by  the  small  yoke  method  and  their  curves 
drawn.  When  the  crossing  points  were  observed, 
nearly  all  of  them  were  found  to  be  in  very  fair 
agreement  with  these  curves.     For  example,  in  fig.  7 


FiG-  7.— Tests  by  Crossing  Points. 

the  curves  /,  q  and  r  were  obtained  for  cast-iron  rods: 
and  tubes  by  the  small  yoke  method,  while  the  small 
crosses  (x  x  xl  show  crossing  points  found  indepen- 
dently bv  testing  the  same  specimens  against  each  of 
the  standard  tubes  e,  f,  g  and  /;.  The  curves  m  and  n 
were  similarly  found  for  tool-steel  rods  (without  and 
with  annealing  respectively),  and  the  small  circles 
(®  ®  ®)  show  crossing  points  with  the  standards. 
For  the  last  two  curves,  m  and  »,  the  crossing  points; 
at  H  =  30  are  considerably  oft  the  line.  The  dis- 
crepancy does  not  seem  to  be  due  to  errors  of  obser- 
vation, for  the  tests,  when  repeated  showed  the  same- 
results. 
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ADDITIONS     TO     SERIES      OF     STANDARDS 

The  cast-iron  and  tool-steel  pieces  of  fig.  7  are  also 
useful  as  additions  to  the  series  of  available  stan- 
dards, and  in  some  instances  one  of  the  standards  may 
be  similar  enough  to  the  tested  piece  to  allow  of  the 
bridge  being  used  in  the  ordinary'  way,  but  in  all  cases 
the  HI — Bi  curves  of  the  standards  should  be  used 
instead  of  the  corrected  H — Bi  cur\-es  which  are  com- 
monly employed.  It  may  be  of  interest  to  mention 
that  the  various  materials  compared  in  the  bridge  were 
very  different  among  themselves  in  the  matter  of  time 
lag  of  magnetisation.  <■  It  is  well-known,  for  example, 
that  soft  iron  and  mild  steel  show  this  effect  strongly.* 
In  many  of  the  comparisons  the  difference  of  time  lag 
-howed  itself  very  clearly  by  causing  the  needle  of  the 
bridge  magnetometer  to  give  a  violent  throw  and  then 
settle  down  to  a  steady  position.  In  all  the  experi- 
ments this  initial  throw  was  disregarded.t  and  the 
balance  was  obtained  by  reducing  to  zero  the  steady 
Jisplacement.  It  seems  quite  possible  that  the  large 
differences  in  magnetic  lag  may  account  for  some  of 
the  crossing  points  not  lying  quite  on  the  curv-es 
obtained  with  the  ballistic  galvanometer  (whose  com- 
plete period  was  about  85  seconds. 

The  results  given  in  this  paper  are  only  a  part  of  a 
larger  series  actually  obtained  ;  tests  were  made  on 
about  100  pieces  in  all.  Most  of  these  test  pieces  were 
made  under  the  superintendence  of  Mr.  Jakeman,  to 
whom  I  would  here  express  my  best  thanks.  My 
thanks  are  also  due  to  Dr.  Carpenter  and  Mr.  Long- 
muir  for  their  kind  help  in  the  preparation  and 
annealing  of  some  of  the  specimens. 

■  For  a  recent  research  on  the  subject,  see  K  Jouast.  Bulletin  de  la 
SDciete  Internationale  de>  Electrici.ins.  ser.  2,  vol.  iv.,  No.  40  (KJO4). 

t  The  importance  of  working  in  this  manner  was  clearly  pointed 
•  Hit  by  Protcsscr  Evving  in  his  original  descrip'.ion  of  the  instrument. 

Original  communic-itinn  t>  the  Institution  01  Electrical  Engineers. 


ELECTRIFICATION  OF  THE  NEW 
YORK  CITY  TERMINAL  OF  THE 
NEW  YORK  CENTRAL  R.  R. 


The  New  York  Central  and  Hudson  River  Rail- 
road is  now  making  extensive  changes  in  a 
total  of  iifty-one  miles  of  its  line  that  will  result  in 
the  entire  elimination  of  steam  motive  power  from 
t!<at  portion  of  the  road  and  the  substitution  therefor 
of  electric  motor-cars  and  electric  locomotives.  This 
work  has  Ijeen  under  way  for  three  years  past,  and  the 
magnitude  of  the  enterprise,  as  it  now  nears  com- 
pletion, makes  it  one  of  the  largest  engineering 
■operations  in  .\merica. 

The  following  details  are  gleaned  from  the  Railway 
.mil   Engineering    Review,   of    Chicago  :   Two  power 


stations  arc  being  erected  ,which  will  furnish  the 
electric  power  required.  One  of  these  is  at  Port  Morris 
on  the  water  front  of  the  East  river,  near  Mott  Haven  ; 
the  other  is  at  Yonkers,  on  the  Hudson  divisions. 
Both  are  situated  on  navigable  waters,  and  the 
intention  is  to  receive  the  coal  supply  direct  from 
barges,  although  connection  by  rail  is  availaMc  it 
needed. 

In  size,  general  arrangement  and  equipment  the 
two  stations  are  similar.  The  main  building  of  each 
is  16- ft.  by  237  ft..  and  105  ft.  high.  Relative  to 
the  capacity,  30,000  kilowatts,  each  station  has  in 
area  of  1-32  square  feet  per  kilowatt,  and  a  volume 
in  the  main  building  of  102  cubic  feet  per  kilowatt. 
The  framework  is  of  steel,  designed  so  as  to  have  no 
inaccessible  surfaces  ;  the  walls  are  of  brick  and  tile ; 
the  floors  are  of  concrete  ;  and  the  roofs  are  of  con- 
crete roofing  slabs  co\ered  with  copper  with  standing 
seam  joints.  Structural  steel  to  the  amount  of  2,800 
tons  will  be  used  in  each  power  house. 

The  maximum  coal  consumption  at  tlie  power 
stations  will  be  about  220  tons  per  da\-.  A.  brick 
wall  divides  the  building,  forming  two  large  rooms  : 
the  boiler-room.  SS  ft.  by  231  ft.  8  in.,  and  the  turbine- 
room,  69ft.  by  231ft.  Sin.  The  turbine-room  is 
open  to  the  roof,  but  the  upper  portion  of  the  boiler- 
room  is  filled  by  coal  bunkers  of  3,500  tons  capacity. 

The  equipment  of  each  boiler-room  is  to  include 
twenty-four  Babcock  and  Wilcox  water-tube  boilers 
rated  at  635  h.p.,  located  twelve  on  each  side  of  a 
central  alley.  The  initial  equipment  will  be  only 
sixteen  boilers.  The  total  heating  surface  of  each 
boiler  is  6,250  square  feet,  and  the  grate  surface  is 
1 1 3  square  feet,  giving  a  ratio  of  55-8.  The  boilers  are 
designed  for  a  normal  working  pressure  of  1S5  lb., 
and  the  steam  will  be  used  at  200  deg.  of  superheat. 
The  superheaters  are  arranged  inside  the  boiler  setting, 
and  each  is  made  up  of  168  2  in.  tubes,  each  1 3  ft.  5  in., 
in  length,  giving  a  total  of  1,230  square  feet  of  hcatint; 
surface. 

Each  turbine-room  is  to  have  accommodation  lor 
six  5,000-kilowatt  turbo-generators,  but  only  four 
will  be  installed  for  the  initial  equipment.  The  turbines 
are  of  the  Curtis  five-stage,  vertical  type,  and  are 
15  ft.  diameter  at  the  base  and  35  ft.  high  from  the 
floor  to  the  top  of  the  generator. 

The  generators  each  have  a  capacity  of  5,000  kilo- 
watts, and  are  wound  for  three-phase  current  of 
25  cycles  and  11.000  volts  pressure.  Current  will 
be  distributed  by  a  high-tension  transmission  system 
to  eight  substations  located  along  the  line.  The  wires 
are  carried  overhead  except  through  closely  settled 
districts  where  underground  conduit  is  used. 
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SHIPBUILDING    N0TE5. 


THE  official  statement  of  the  Registrar  of  Shipping, 
issued  a  few  days  ago,  shows  that  during 
November  61  steamers  were  added  to  the  registries  of 
the  United  Kingdom,  with  the  heavy  gross  tonnage  of 
I50i3i5-  Fo"''  °'  "^^  steamers  were  over  7,000  tons 
each,  including  the  new  turbine  steamer  Car?nania, 
of   19,524  tons.     About  43  steamers  were  removed  from 


the  registers,  with  a  tonnage  of  nearly  70,000  tons. 
A  further  selection  from  the  annual  returns  of  the 
more  important  shipbuilding  appears  below. 

Messrs.  Wm.  Simons  and  Co..  Ltd.,  Renfrew, 
launched  .recently  a  light-draft  twin-screw  suction 
hopper  dredger,  named  the  Tetln's,  built  to  the  order  o£ 


HENRY      SCARR.      HESSLE. 


Name. 


iW'ood.iron,  or  steell  Steam  or  Sail. 


Port. 


jGrossTonnage 
Register. 


Engines. 


Resoliit. 

Ivanhoi 

Piomey 

Iniia 

Eagle 

Lord  ^, 

Lizzie   . . 


Steel 


Sail  keel 

Hull 

Sail  keel 

Sail  keel 

Steam  tug    .  . 

Steam  barge 

Towing  barge 

Towing  barge 

120 
120 
120 

80 
1 70 

190 
190 


200  b.h.]). 
I40b.h.p. 


RAMAGE     AND     FERGUSON,     LTD.,     LEITH. 

Xame. 

Material. 

Description. 

Gross 
Tonnage. 

I.H.P. 

Engines. 

Owners. 

Honor 

Pl.mssu 
Venelij 
Wreck,} 

Meyi:)! 

Steel 

Steam  yacht 
Screw  steamer 
Steam  yacht 
Salvage  screw- 
steamer 

" 

916 
987 
S77 

431 

567 

1,400 

1,000 

900 

700 

1,000 

Twin,  triple  .  . 
Triple 

Twin,  compound 

Triple 

.  .    British. 

... 

Total  ..      3.498  5,000 

WORKMAN,     CLARK     AND    COMPANY,     LTD. 


Board  of 

Gross  Tonnage 

-N'ame.                   '  Material. 

Steam  or  Sail. 

Port  of  Registry. 

TradeGross 

including  Erec- 

I.H.P. 

Tonnage. 

tions. 

Ansclii, 

Steel 

Steam 

Liverpool 

5.440 

5.550 

4.5^-' 

City  u/  Karachi 

,, 

5.550 

6.010 

3.500 

Delta 

Belfast     .  . 

8,050 

8,050 

7.500 

Patau! .  . 

Liverpool 

3.460 

4,840 

2,800 

Aiiben 

3.460 

4.840 

2,800 

Pacua): 

Bolta.st      .  . 

3.890 

3.950 

3.300 

Zent 

.  1 

3.890 

3.950 

3.300 

Oratur  . . 

■  1 

Liverpool 

-  3.560 

3.960 

1.750 

Dingers 

. 

<  >lasgow  .  . 

2,090 

2,090 

3.500 

Belleropk  ,: 

Liverpool 

9,100 

9.300 

5,200 

1  eroiiesc 

,, 

7,200 

9.000 

3,600. 

Suva 

1 

Glasgow  .  . 

2,500 

2,600 

2,500 

58,190 


64,140 


44.250 
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tlie  New  South  Wales  Government  lor  the  removal 
of  the  sand  bars  on  the  New  South  Wales  seaboard. 
This  vessel  has  been  specially  designed  by  the  builders 
for  work  in  shallow  rivers,  her  load  draft  being  6  ft.  ; 
the  forefoot  is  well  cut  away  to  facilitate  rapid  turning. 
Two  independent  sets  of  triple-expansion  engines  are 
fitted  for  propelling  the  \-essel  at  a  speed  of  about  10 
knots  per  hour    sti-.im  being  supplied  from  t^vo    Bah- 


cock  and  Wilco.K  water-tube  boilers,  constructed  for  a 
working  pressure  of  20^1  lb.  per  square  inch.  Two 
powerful  sand  dredging  pumps  are  provided,  each 
driven  by  an  independent  set  of  triple-expansion 
engines,  and  each  connected  to  separate  suction  pipes, 
one  on  either  side  of  dredger  looking  aft,  and  arranged 
to  dredge  when  the  vessel  is  .steaming  slowly 
ahead. 


HARLAND     AND      WOLFF 


Name. 


Description. 


Port. 


Boaril  of 
Trade  i 
Gross    I 

Tonnage.) 


I.H.P. 


Engines. 


Aragon 
Bologna 
A  merika 
Mahronda    .  . 
Slieve  Bawn 
Herefordshire 
S'ieiiw  Amsterdam 
Malakand    .  . 
Maiiipur 
Hibemia 


Steel,  twin  screw 


Steel,  single  screw 
Steel,  twin  screw 


Steel,  single  screw 

H.M.  first-class  battleship 
(Machinery  only) 


Belfast 

9.441 

7,'^o 

Genoa 

4.603 

3.095 

Hamburg  . . 

22,724 

15.120 

Liverpool  . . 

7.630 

•   3.565 

Dublin 

1,148 

3.335 

Liver])ool  . . 

7.183 

4.886 

Rotterdam 

17,250 

9,800 

Liverpool  . . 

7.654 

3.580 

., 

7.654 

3.500 

— 

1 8 ,000 

Total 

85.2S7 

72.031 

4-cylinder  balanced. 

Triple. 

4.cvlinder  balanced. 


THE     DUBLIN     DOCKYARD     COMPANY. 


Names. 


Sail,  Screw,  or  Paddle. 


British  or  Foreign. 


Board  of  Trade  GrCKs 
Tonnage. 


Shellie 

Shamrock  . . 

Six  steel  barges  .  . 

Four  motor  launches 


.  I  Single  screw 
Twin  screw 


British 


360 

490 

180 

16 


JOHN     CRAN     AND     CO.,     LEITH. 

Vessels  Built. 


Name. 

Tons. 

Description. 

Registry'. 

1 

Herculaneit'ii 

200 

Steel  screw  tug 

. '  Liverpool. 

Canning 

148 

Steel  screw  tug 

.    Liverpool. 

No.  53 

20 

Steel  barge 

. ;  Foreign. 

.-<! 

Steel  screw  lighter 

.|  Carron  lompany,  Grangemouth. 

I.uisara    .  . 

60 
509 

Steel  screw  tug  and  passenger 
tender 

:  South  .\menca. 

Vessels  ensined. 


Name 


H.P. 


Type 


Steam  tug  Herculaneum 
C  aim  in;; 
Luisara 


Compound 


Work  in  hana. 
-Two  new  steel  screw  tugs,  each  1 50  tons  and  705  h  p. 
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\t" 


Type 


Hoppei  barge 
Cargo  barge    . . 

Screw  steamers 
Paddle  steamers 
Screw  steameis 
Screw  dredger 
Twin-screw  steamer 


■^crew  steameis 
I  argo  barge  .  . 
Stern  wheel  steamer 


1 

I 

2 

Cargo  barge    . . 
Stern  wheel  steamers 

4 

Car^o  barges 

4 

Screw-  steamers 

Cargo  barges 

2i 


steel 


I.V    H.\ND. 


Stern  wheel  steamer 

C'argo  barges 
Screw  steamer 


Steel 


Board  of  Trade 
'            Gross  Tonnage. 

I.H.P. 

Owners. 

■:.          5i'J 
281J 

— 

Foreign. 

34' J 

.  .               I  '-/< ) 

1, 230 

KX) 

" 

500 

35    • 
200 

750 

40 

400 

2.055 

2.520 

I90>. 

■  •1              53 

■  ■  1            400 

65 

1.330 

II 

160 

150 
250 

.. 

270 

500 

- 

•  ■  1            44" 
..i             132 
.  .  1             4S0 
.-1             S70 

320 

-.'^53 

1.380 

..i          ''\s 
..i        133 
..1        216 

150 
250 

,, 

230 

200 

L!8T     OF     VESSELS      ENGINED      BY     JOHN      G       KINCAID     AND     CO       OF      CLYDE      FOUNDRY      GREENOCK, 

DURING      I905. 


Name  and  Type  of  Vessel. 


s.s.  Francesco,  smgle  screw   cargo  and  '  Triple  expansion 

emigrant  steamer 
s.s.  Carolina,  single  screw  cargo  steamer 
s.s.  Ben  Nevis,  single  screw  cargo  steamer 
s.s.  Ben   Vrackie,    single    screw    cargo 

steamer 
s.s.  River  Clyde,    single    screw    cargo 

steamer 
s.s.  Menepthah,  single  screw  cargo  and  ! 

passenger  steamer 
s.s.  Garsciibe,  single  screw  cargo  steamer 
s.s.  Lake,  single  screw  cargo  steamer     . . 


s.s.  Gretavele,  single  screw  cargo  steamer 

s.s.  Cruz  de  Malta,  twin  screw  cargo  and 

passenger  steamer 
s^.  ^tralhearn,      single     screw      cargo 

steamer 


I.H.P.   in    1905 
1. 11. P.   in    1904 


Shipbuilders. 


Russell  and  Co.,  Port  CVlasgow. 


\.  McMillan  and  Son,  Dumbarton. 

Campbeltown  Shipbuikling  Com- 
pany. 

■angemouth  and 
yard  Company. 


pany. 
Grangemouth  and  Greenock  Dock 


7,545 
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50riE  CONSIDERATIONS  IN  THE  EQUIPMENT 
OE    INCLINE  5HAET5. 


Hv  K.    X.    Hamiu.y. 


'T'HE  first  problem  that  confrontb  a  mining 
engineer  in  the  exploitation  of  a  reef  pro- 
position is,  firstly,  the  particular  class  of  shaft  to 
be  adopted,  and  secondly  its  location.  I  am 
assuming  that  such  a  proposal  has  come  before 
an  engineer,  and  it  has  been  decided  that  the 
property  is  to  be  opened  and  worked  through 
inclined  shafts.  The  mining  regulations  call 
for  two  independent  outlets  from  any  one 
mine.  To  make  my  subsequent  deductions 
clearer,  I  will  make  the  following  assump- 
tion : — 

1.  The  property  to  be  developed  has  a  claim 
area  in  which  it  is  estimated  that  on  a  milling 
basis  of  200  stamps  crushing  six  tons  per  day, 
a  life  of  ten  years  will  be  obtained,  this  figure 
of  ten  years  being  calculated  as  the  minimum 
for  a  fair  depreciation  of  plant,  and  most 
consistent  with  its  present  value  standing. 

2.  Sorting  20  per  cent,  of  the  ore  mmed. 
The  tons  to  be  mined  therefore  per  working 
day,  allowing  for  20  per  cent,  sorting,  and  a 


KIG.  I.  BOREHOLES  IN 
RELATION  TO  SHAFT 
LOCATION'. 


crushing  capacity  o(  sl\  tons  per  stamp,  and 
taking  26  working  days  per  month,  amounts  to 
1,730  tons. 

3.  Two  years'  supply  of  ore  to  be  developed 
before  milling  is  started. 

The  case  resolves  itself,  therefore,  into  one 
in  which  two  shafts  must  be  provided  to  comply 
with  the  mining  laws  through  which  to  feed 
the  number  of  stamps  given  1,730  tons  of 
milling  rock,  plus  that  broken  in  shaft-sinking 
and  development  faces,  have  to  be  hauled  per 
day. 

The  first  consideration  arising  out  of  the 
problem  is  whether  one  of  these  shafts  be  made 
large  enough  to  do  the  whole  of  the  mill-hoisting 
work,  making  the  other  correspondingly  smaller, 
and  using  it  only  as  a  travelling  and  air-way 
and  for  hoisting  development  rock  ;  or,  as  an 
alternative  scheme,  shall  each  of  the  two  shafts 
be  made  of  equal  size  and  be  similarly  equipped, 
each  being  capable  of  handling,  say,  two-thirds 
or  all  of  the  rock  required  for  the  mill.  I 
consider  the  first  of  these 
two  propositions  to  be 
"■1  «u.»—.j«jw  the  best  for  the  follow- 
ing reasons  :  i.  Less 
capital  cost,  and  2.  less 
working  cost,  which 
statement  appears  so 
self-evident  as  not  to 
require  any  burden  of 
further  support. 

The  chief  objection  to 
the  one  hauling  shaft 
proposition  is  that  in 
case  of  a  breakdown  in 
the  main  haulage  shaft, 
we    are    faced  with  tin- 


/ 
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possibility  ot  the  whole  mill  being  hung  n;  . 
With  two  hauling  shafts,  this  jj)'ossSbility  is.  ot 
course,  practically  annulled.  If,  however. 
great  care  is  taken  in  the  general  equipnii m 
of  the  one  main  hauling  .shaft,  it  is  possible  to 
reduce  the  chance  of  a  breakdown  to  such  an 
extent  as  to  make  it  for  all  practical  pur- 
poses negligible,  hence  the  economic  advantay<- 
both  in  first  cost  and  subsequent  working  costs 
are  in  nowise  minimised.  Involved  in  tliis 
argument,  amongst  ttiany  other  points,  are 
the  following  : 

1.  Size  and  grade  ol  nIuUI; 

2.  Headgear  bins  ; 

3.  Skips; 

4.  Tracks  ; 

5.  Ore  bins  underground- 
It  is  to  these  important  sections  that  I  propose 

to  draw  attention,  particularly  bearing  on  the 
question  of  ore  supply  to  the  mill.  It  will  be 
admittel,  I  think,  without  question,  that  tlie 
first  aim  of  every  mine  manager  is  to  keep  his 
mill  running  uninterruptedly.  Stoppages  are 
losses — and  irrecoverable  losses — and  the 
monthly  statement  of  revenue  and  expenditure 
is  always  adversely  affected  in  due  proportion 
to  the  mill  stoppages.  At .  the  same  time,  a 
mill  may  be  kept  running  continuously  on  ore 
which  has  been  put  into  the  mill  bins  in  such  a 
manner  and  at  such  a  cost  as  to  still  leave 
po.ssibilities  for  improvements  undeveloped, 
These  possibilities  of  improvement  are  con- 
siderably wrapped  up  in  the  arrangement  and 
size  of  the  underground  ore  bins,  since  if  these 
arrangements  are  bad,  all  the  waste  rock  must 
be  sent  to  the  mill.  Other  features  inimical 
to  good  v.ork  are  the  following  :  Small  size  of 
ore  bins  and  the  consequent  necessity  of 
changing  continuously  from  bin  to  bin  in  ihe 
shaft,  by  which  valuable  time  is  lost ;  grizzleys 
being  too  widely  spaced  ;  chutes  and  doors 
arranged  in  such  a  way  as  to  make  the- speedy 
iiUing  of  skips  an  impossibility,  as  well  as  re- 
quiring more  more  labour  than  is  otherwise 
necessary:     stopes    blocked    with' ore    whil-t 


h'jvel  and  tram  boys  stand  idle  because  the 
Nmiill  shaft  bins  are  ufiable  to  receive  Ihe 'ore  ; 
rails  in  the  shaft  both  too  light  and  badly  laid  ; 
-kips  too  small  and  badly  designed  for  fast 
running.  All  these  factors  tend  to  inefficiency 
of  labour,  high  maintenance  costs,  and  low 
efficiency  from  machinery. 

I  now  proprse  to  indicate  some  arrangements 
to  improve  upon  or  eliminate  the  unsatisfactory 
conditions  outlined  above,  and  shall  di^rnss 
these  questions  in  the  order  laid  down. 

SIZE     AND      GRADE      OF     SHAFT. 

With  a  one  hauling  shaft  proposition,  bearing 
in  mind  the  amount  of  ore  and  waste  rock  to 
be  raised,  in  this  particular  proposition,  together 
with  material,  stores,  etc.,  to  be  lowered,  the 
following  are  the  sizes  and  number  of  com- 
]>artments  I  would  suggest.  Four  hauling 
ways,  one  sinking  way  and  one  pump  and 
ladder  way  of  the  following  dimensions  in 
the  clear.  Hauling  and  sinking  ways  5  ft.  6  in. 
by  6  ft.  Pump  and  ladder  way  5  ft.  6  in.  by  7  ft. 
The  travelhng  and  air  shaft  to  be  sunk  in 
connection  with  the  main  hauHng  shaft  would 
be  a  small  three-compartment  shaft,  the  size 
of. the  compartments  being  4  ft.  6  in.  by  5  ft. 

In  the  two  hauling  shaft  proposition,  each 
of  the  shafts  should  contain  four  compartments, 
consisting  of  two  hauling  ways,  one  sinking 
way,  and  a  pump  and  ladder  way,  the  sizes 
of  these  various  compartments  being  the  same 
as  in  the  main  hauling  way  in  the  Ifrst 
proposition. 

With  regard  to  the  grade  at  which  the  shaft 
is  sunk,  it  is  usual  to  more  or  less  follow  the 
dip  of  the  reef.  This  practice  is  frequently 
attended  with  a  considerable  difficulty,  in  some 
cases  made  impossible,  by  faulting  of  the 
reef,  and  in  many  instances  it  has  come  to  my 
notice  on  these  fields  that  a  shaft  which  has  been 
started  on  reef  with  the  intention  of  sinking  on 
the  reef,  has  through  faulting  been  carried  either 
considerably  under  or  over  same,  which  has 
necessitated    expensive    cross-cuts    from    the 
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stations  tq  the  reef.     In  many  instances  one 
or  two  prospecting  boreholes  put  down  from 
the  surface  at,  say,  one-third  and  two-thirds 
of  the  distance  from  outcrop  to  the  boundary 
would  indicate  the  position  of  the  reef  at  these 
points.     With  this  knowledge,  in  case  faulting 
is  proved,  the  shaft  can  be  carried  do\ra   at 
an  even  grade,  and  the  amount  of  cross-cutting 
reduced  to  a  minimum.     I  have  constructed 
a  diagram  (fig.  i)  which  illustrates  graphically 
two  conditions,  in  each  of  which  a  considerable 
amount    of    money    would    have    been    saved 
if   boring   had    first    been    carried    out    before 
shaft   sinking   had    been   clone.     In    the    case 
of  an  incline  shaft,  which  it  is  found  necessary 
to  alter  to  a  flatter  angle  to  conform  to  the 
dip  of  the  formation,  I  have  lound  that  if  the 
width  of  the  shaft  be  slightly  increased  in  that 
portion   of   the   shaft   occupied   by   the   curve 
employed  in  reducing  the  angle  of  inclination, 
the  fixing  and  maintenance  of  the  rope  carrying 
rollers    is    very    much    simplified,    and    com- 
paratively large  diameter  rollers  can  be  put  in. 
I  show  a  sketch  (fig.  3)  of  this  arrangement  as 
fixed  in  the  New  Goch  incline  shaft. 

The  radius  of  the  curve  employed  should  be 
designed  to  allow  the  skips  to  be  hoisted  through 
it  at  a  maximum  speed  for  which  the  shaft 
equipment  is  designed.  Any  diminution  of  the 
speed  of  the  skips  which  would  be  necessary 
if  the  radius  were  too  small,  wears  out  the  rope 
on  the  headgear  pulleys  and  the  brakes  on  the 


iddition  to  the  loss  of  time 


winding  engine,  in  .v 
involved, 

HEADGEAR      BINS. 

In  the  one  shaft  proposition  I  liave  above 
referred  to,  the  principal  point  to  my  mind  to 
be  studied  when  designing  same,  is  the  storage 
capacity.    For  a  proposition  such  as  we  have 
outlined,  where  1,730  tons  of  ore,  in  addition  to 
waste  rock,  has  to  pass  the  headgear  bin  daily, 
1  consider  their  capacity  should  be  equal  to  at 
least  one-third  of  this  amomit,  in  order  to  give 
a  stand-by  should  anything  go  wrong  during 
the  day  with  the  surface  transport  arrange- 
ments.    It  is  usual   to  provide  some   tippmg 
arrangement   in  the  headgear  just  above  the 
collar  of  the  shaft,  by  which  drills  can  be  dumiied 
out  of  the  skips  at  surface.     If  this  arrange- 
ment is  fitted  to  all  the  tracks,  it  can  be  brouglit 
into  use  when  water  is  being  hoisted,  and  the 
water  dumped  at  a  point  from  which  it  can  be 
readily  taken  away.     There  is  a  strong  objection 
to    dumping   water    into    the   headgear    bins, 
more  particularly  il  the  headgear  is  a  wooden 
structure. 

SKIPS. 

The   size   and   design   of   skips,   when   com- 
bined with  the  capacity  of  ore  bins  and  the 
condition  of  the  track,  bears  a  very  important 
part  in  tire  economy  of  hoisting.    For  the  size 
of  the  shaft  I  have  indicated,  I  should  put  in  a 
skip  of  sufficient  capacity  to  hold  six  tons  of 
luoken  rock   and  hauling  engines   capable   of 
lifting  these  skips  unbalanced,  from  the  ultimate 
depth  of  the  shaft  and  to  attain 
a  speed  of  2,500  ft,  per   minute 
These  skips  should  be   designed 
with  the  object  of   providing  for 
-mooth     running    at    the    speed 
..v.vi:  indicated.     If  reliable  self- 
lubricating    bearings    are  put    in 
it    is   quite   possible   to  run  this 
size  of  skip  up  to  a    speed    of 
2,500  ft.   per   minute  with  i5-in. 
wheels,  without  the  maintenance 
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FIG.     1,.     FRONT   AND    SECTIONAL    ELF.VATIONS    OF 
ORE    AND    WASTE    ROCK  BINS. 

case  of  a  breakdown  of  tfie  pumping 
arrangements,  involving  the  necessity  of 
hauling  water,  each  of  the  skips  should  be 
provided  with  a  clack,  and  arrangements  made 
for  dumping  water  on  surface  clear  of  the 
headgear.  Whilst  on  the  subject  of  hoisting 
water  by  skips,  I  might  mention  that  at  the 
New  Goch  Mine  the  pump  sumps  are.  con- 
nected at  their  lowest  point  with  a  cross-cut 
from  the  shaft.  A  pipe  is  laid  through  the 
cross-cut  from  the  bottom  of  the  sump,  and 
a  hose  arrangement  fixed,  whereby  the  water 
in  the  sump  can  be  run  directly  into  any  of 
the  skips.  This  is  a  useful  arrangement  when 
the  necessity  of  cleaning  out  the  sumps  occurs. 

TRACKS. 

To  hoist  a  skip  containing  six  tons  of  ore  at 
a  speed  of  2,500  ft.  per  minute,  the  rails  must 
be  of  heavy  section,  and  ereat  care  taken  in 
laying  them  down.  The  weight  of  the  rails 
should  be  at  least  65  lb.  per  y  ard,  and  I  do  not 
consider  80  lb.  too  heavy.  These  should  be 
fixed  to  the  sills  by  coach  screws  through  the 
flanges  in  addition  to  the  usual  dog  spikes. 
At  the  New  Goch  incline  shaft,  8o-lb.  rails 
have  been  installed  and  fixed  in  the  above 
manner.  The  joints  on  either  side  of  the  track 
do   net   come    opposite    each    other,    and    the 
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ends  of  the  rails  are  brought  so  closely  together 
as    to    be    almost    tcucbirg.     The    inevitable 
space     between     the    sills    and    the  foot  wall 
rock     of     the     shaft     has 
been   filled  solid  with  con- 
crete.     With       the      sills 
spaced  about  5  ft.  a  track 
is  obtained  over  which  the 
maximum    speed    can    be 
attained  with  great  safety. 
The    ballasting     of    the 
sills    with    concrete  serves 
also   as   a  drain  by  which 
any  water  making  in  the 
shaft   can  be  led,  at    the 
point  of  inflow  to  the  shaft, 
directly  to  the  pump  way,  thus  preventing  to 
a  large  degree,  acid  water  coming  into  contact 
with  the  rails  and  winding  ropes. 

ORE     BINS      UNDERGROUND. 

The  points  to  be  observed  in  lavng  out  the 
underground  ore  bins  are  (a)  capacity,  {l) 
division,  (c)  grizzleys,  (d)  discharge  chutes  and 
doors,  and  {e)  type  and  cost. 

(a)   Capacity.— The   capacity  cf   an   ore   bin 
should  bear  a  definite  relation  to  the   milling 
capacity  and  the  length  of  the  backs  under- 
ground.     In  the  proposition  I  have  indicated 
b\  the  time  two  years'  supply  of  ore  will  be  in 
sight,    assuming   backs   of   250  ft.,    four   levels 
will  be  opened  up,  and  the  ore  bin  equipment 
completed.     Each  of  these    four  ore  binswill, 
therefore,  be  called  on   to  hold  at  least  one- 
fourth  of  a  da>'s  suppl\   of  ore  for  the  mill, 
which  would  equal,  say,  450  tens.     In  addition 
to  this  ore  capacity,  each  bin  should  be  also 
arranged    to    hold,    say.    100    tons    of    waste, 
making  the  total  capacity  of  the  bin  550  tons. 
With  450  tons  of  ore  in  each  box,  and  six-ton 
skips,    averaging    25    trips    per    hour— which 
allows    ample    time    for    filling,  hoisting,    and 
tipping — the   two   hoisting  engines   can   easily 
handle  the   1,730  tons  required  daily  for   the 
mill,  working  on  an  average  of  six  hours  per 
day.     To  enable  the  whole  of  this  ore  to  be  put 
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into  the  mill  during  the  clay  shift  only,  this 
would  probably  be  the  method  adopted,  and 
the  ore  bins  would  necessarily  have  to  be  ot 
ample  capacity  to  hold  a  sufficient  reserve  of 
ore  trammed  during  the  night  shift,  to  enable 
steady  and  continuous  running  being  made  when 
the  hoistine  engines  start  work.  With  200  tons  in 
each  of  the  four  bins  when  hoisting  is  started 
it  would  probably  not  be  necessary  for  either 
engine  to  change  from  one  bin  to  the  other 
more  than   three  times  in  each  shift. 

(b)  Division. — Each  bin  should  be  divided 
into  two  unequal  compartments.  The  small 
compartment  situated  over  the  sinking  way, 
should  be  designed  to  hold,  as  above  indicated, 
about  100  tons.  This  would  hold  the  waste 
rock  from  about  50  ft.  of  driving,  and  should 
allow  storage  room  for  the  rock  from  four  days' 
development  work  on  ten  faces. '  To  illustrate 
the  importance  of  making  provision  for 
keeping  waste  rock  and  unpayable  ore 
separate  from  payable  ore  underground  by 
the  provision  of  waste  and  ore  compartments 
in  the  ore  bins,  I  have  figured  that  during 
the  development  period  when  the  two  years' 
supply  of  ore  lor  the  mill  is  being  opened  up, 
assuming  that  the  development  is  being  carried 
on  two  reefs,  the  average  stope  width  of  which 
will  be  50  in.,  that  70  per  cent,  of  the  ore  is 
payable,  and  that  through  faulting  30  per  cent, 
of  the  driving  is  off  the  reef,  the  total  footage 
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driven  will  be  25,3(,i,  of  which  7,017  ^vill  be 
off  the  reef.  The  actual  tonnage  broken  m 
the  drives  will  be  roughly  51,000,  of  which  a 
little  more  than  half,  say,  26,000  tons,  will 
consist  of  waste  and  unpayable  ore.  If  this 
waste  and  unpayable  ore  is  dumped  into  the 
same  bin  with  the  payable  ore,  the  probabilitits 
are  that  if  this  is  subsequently  put  through  the 
mill,  a  considerable  difference  will  be  shown 
in  the  profit  obtained  compared  with  that  if  the 
payable  ore  had  be^-n  kept  separate  from  the 
waste.  To  illustrate  this,  I  will  assume  that 
the  payable  ore  is  valued  at  6  dwt.  and  the 
waste  and  unpayable  ore  at  i  dwt.,  and 
that  the  breaking  and  hoisting  of  this  rock 
being  already  charged  to  development,  re- 
duction costs  only  will  be  charged  against 
the  revenue  obtained  from  it.  The  total 
tonnage  of  51,000  tons  put  through  the  reduction 
works  would  yield  a  recovery  of  about  12s.  at 
a  cost  of,  say,  8s.,  leaving  a  profit  of,  say,  4s- 
per  ton,  equal  to  £10,200.  The  25,000  payable 
tons  at  6  dwt.  would  have  under  the  same 
conditions  a  recovery  value  of  20s.,  which 
at  the  same  cost  of  8s.  would  leave  a  profit 
of  I2S.  per  ton,  or  a  possible  profit  of  £15,000. 
By  the  provision  of  waste  compartments 
in  the  underground  bins— the  cost  of  which 
figures  out  at  about  £50  on  each  bin— it  would 
on  the  above  showing  enable  the  company 
to  make  an  additional  profit  on  the  develop- 
ment rock  of  nearly  £4.800- 
Dunng  the  milling  stage,  with 
the  same  conditions  as  I  have 
assumed,  i.e.,  if  the  waste  and 
unjiayable  ore  from  the  develop- 
ment faces  is  kept  separate  from 
the  payable  ore  and  sent  direct 
to  the  dump,  and  it  is  assumed 
that  the  yearly  tonnage  developed 
is  equal  to  that  milled,  an  addi- 
tional profit  of  roughly  £2,400  a 
yeai  will  be  shown,  and  13,000 
additional  tons  of  ore  from  the 
stopes  can    be  put    through  the 
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mill,  each  of  which  should  show  a  profit  to  the 
company  as  against  a  loss  if  the  waste  had  to  be 
put  through.  I  have  not  considered  in  the  abo\-e 
calculations  the  possibility  of  discarding  a 
arge  proportion  of  this  -waste-  on  the  sorting 
table,  should  no  provision  be  made  under- 
ground as  I  have  indicated.  The  benefit 
that  would  accrue  to  the  discarding  of  this 
■waste  on  the  sorting  table  will  be  more  than 
balanced  by  the  increased  difficulty  of  sorting 
the  waste  contained  in  the  ore  from  the  stopes 
by  the  presence  of  the  waste  rock  from  develop- 
ment being  mixed  with  it. 

(c)  Grizzleys.— The  gauee  to  which  the 
grizzleys  are  set  is  an  important  point,  and 
one  which  considerably  affects  'the  speed  at 
which  the  skips  can  be  filled,  and  also  the  life 
of  the  chutes  and  discharge  doors.  I  have  found 
that  a  settinj?  to  admit  only  6-in.  cubes  passing 
through  into  the  ore  bins  is  the  best.  With 
ample  grizzley  area  for  the  bins,  which  would 
be  obtained  in  the  size  of  the  bins  I  have 
indicated  above,  very  little  trouble  is  experienced 
by  choking.  The  grizzleys  should  be  made 
stiff  enough  to  stand  large  pieces  of  ore  being 
broken  up  on  them  ;  30-lb.  rails  I  have  found 
none  too  heavy.  The  suggestion  made  some 
time  ago  by  Mr.  G.  A.  Denny  in  his  paper  on 
"  Underground  Belt  Conveying,"  to  put  rock 
breakers  on  the  underground  stations  over 
the  ore  bins,  is  one  which  posesses  a  great 
attraction  for  me,  as  with  such  an  arrangement 
grizzleys  could  be  done  awaynvith  in  the  head- 
gear, and  a  large  number  of  boys  who  are  con- 
tinually employed  in  breaking  up  the  rock  on 
the  stations  would  be  employed  to  better 
advantage  elsewhere  in  the  mine. 

(d)  Discharge  Chutes  and  Doors.— ThQ  angle 
at  which  the  chutes  in  an  ore  bin  are  set,  and 
the  ease  at  which  doors  can  be  operated,  affect 
very  largely  the  hoisting  capacity  of  an  engine. 
I  have  tried  various  designs,  and  find  the  ones 
indicated  in  figs.  3  and  4  much  the  best. 
In  this  arrangement,  the  chutes  are  set  at  an 
angle   of  45   deg.   and   look   down    the   shalt. 


The  skip  man  who  is  operating  the  doors  is 
clear  of  the  shaft,  and  is  free  from  the  danger 
which  always  attends  when  the  doors  are  so 
arranged,  as  to  be  operated  from  the  shaft 
itself. 

(e)  Type  and  Cost. — In  lags,  j  and  4 
I  have  indicated  two  types  of  ore  bins.  -  In 
fig.  No.  3,  the  whole  of  the  rock  is  cut  out 
of  the  hanging  wall  of  the  shaft,  and  the  station 
and  ore  bin  put  in  entirely  with  timber.  In 
fig.  4,  the  station  is  cut  independently 
of  the  bin,  and  the  ore  bin  is  of  the  type  known 
as  a  rock  box.  These  bins  are  of  about  the 
same  capacity,  and  are  designed  for  a  four-com- 
partment shaft  only.  The  objections  to  the 
bin  in  fig.  3  ai^e  (i)  that  being  earned 
entirely  on  the  shaft  timbers,  the  whole  bin 
is  apt  to  be  knocked  out  should  the  skip  come 
off  the  rails  and  catch  the  timbers  ;  (2)  that 
should  the  timbers  be  weakened  by  rot,  there 
is  a  danger  of  the  box  collapsing  into  the  shaft. 
With  regard  to  the  first  objection,  the  possi- 
bility of  the  skip  coming  off  the  rails,  if  the 
tracks  are  laid  down  and  the  chutes  arranged 
from  the  ore  bins,  as  I  have  indicated,  is  a 
very  remote  one,  and  need  hardly  be  taken 
into  consideration.  As  regards  the  second 
objection,  if  the  main  hauling  way  is  arranged 
so  that  it  shall  be  a  downcast  shaft  and  the 
timbers  are  creosoted  or  thoroughly  saturated 
with  a  wood-preserving  solution,  a  life  of  ten 
years,  which  is  the  basis  we  have  assumed  for 
the  life  of  the  mine,  is  not  too  much  to  e.xpect 
for  the  box.  The  cost  of  No.  3  box  is  con- 
siderably less  than  No.  4,  being  for  the  sizes 
indicated  in  the  sketches  at  least  £300  cheaper 
to  put  in  and  can  be  completed  in  a  much 
shorter  time. 

Kcad  before  the  S'juth  Africia  Assuciation  of  linginceis. 


In  connection  with  the  centenary  of  the  birth  of 
Benjamin  Franklin,  Mr.  Marconi  is  to  render  a  tribute 
to  the  memory  of  the  great  scientist  iii  a  lecture  to 
the  New  York  Electrical  Society  on  the  16th  prox. 
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PERCY  GRIFFITH,  M.Inst.C.E.,  M.I.Mech.E.,  F.G.S..  Past- President  of  the 

Society  of  En  ineers. 


A  ^  'I  waterworks  engineer,  few  men  at  the 
present  rlay  can  claim  greater  experience 
than  Mr.  Percy  Griffith,  who  was  born  at 
Brenttord  in  1865.  His  preliminary  education  was 
obtained  privately  in  London  and  Bexley.  while 
his  technical  training  was  secured  at  the  Crystal 
Palace  School  of  Prac- 
tical Engineering  and 
at  King's  College.  In 
1883  he  signed  articles 
with  Messrs.  H.  Young 
and  Co.,  of  Nine  Eln- 
with  whom  he  re- 
mained for  three  years. 
Shortly  after  the  expi- 
ration of  his  pupilage, 
Mr.  Griffith  was  re- 
sponsible,  under 
Mei>rs. .  Young  and 
Go.,  for  the  construe- 
tion  of  an  extension  of 
the  Godalming  Water- 
works. In  1888  he 
became  assistant  to 
the  late  Mr.  Jaljez 
Church,  consulting 
engineer,  and,  after 
four  years,  a  partner- 
sfiip  was  estal)lished 
between    them,    which 

lasted  until  the  death  ol  the  principal  in  I6y0, 
since  which  date  Mr.  Griffith  has  continued 
the  practice. 

During  the  years  he  acted  as  assistant  he  was 
engaged  in  preparing  plans  and  specifications 
for  gas  and  waterworks  at  Ilford,  Clacton, 
Cromer,  Braintree,  Halstead,  Balcombe,  Goring, 


/^/lO/o,  Ellioll  and  Fry. 
I'F.RCY    C.KIKHTH,    M.IXSTJ 


and  Gainsborough,  and  during  his  partnership 
he  practised  as  consulting  engineer ^for  these 
and  other  works. 

Between  1890  and  1905  Mr.  Griffith  acted 
as  consulting  engineer  t(j  the  Hornsea  Urban 
District  Council.  Llandrindod-Wells  Urban  Dis- 
trict Council.  Wirk^- 
worth  Urban  District 
Council.  Blaenavon 
I'rban  District  Coun- 
cil, and  to  the  Earl  of 
Scarborough  (Skegness 
water  supply)- 

In  1904  he  com- 
pleted the  new  wauv 
works  at  Gainsborough, 
comprising  a  boring  in 
new  red  sandstone, 
1.500  ft.  deep  and 
15J  in.  diameter  at 
bottom;  this  being 
the  largest  waterworks 
lioring  in  the  world, 
and  the  supply  pro- 
\ided  33,000  gallons 
])er  hour.  At  present, 
Mr.  Griffithjis  carrying 
out  a  deepT'well  at 
Boultham  for  the  Cor- 
jioration'  of  Lincohi, 
tap  the  same  source 
here  expected  to  be 
about  1,500  ft.  below  the  surface.  The  shaft 
is  12  ft.  diameter  for  a  depth  of  400  ft.  and 
9  ft.  diameter  to  present  depth  (1,300  ft.). 
In  view.ot  the  unsatisfactory  character  of  present 
water  supply,  which  is  derived  from  the  River 
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Witham  and  other  surface  sources,  the  new 
supply  ii  looked  forward  to  with  considerable 
anticipation,  both  in  the  city  itself  and  else- 
where. For  the  Selby  Urban  District  Council 
he  is  now  carrying  out  new  waterworks,  for 
which  Parliamentary  powers  were  obtained  last 
year  and  he  is  also  acting  as  consulting 
engineer  to  the  Broadstairs  Urban  District 
Council,  the  Cromer  Gas  Company,  the  Skegness 
Water  Company,  the  Chelmsford  Corporation 
(water  supply),  and  the  Braintree  Urban  District 
Council  (water  supply). 

As  secretary  of  the  British  Association  of 
Waterworks  Engineers,  Mr.  Griffith  edits  the 
"  Transactions  "  of  that  body,  and  thereby  has 
records    of    recent   waterworks'    practice    con- 


stantly before  him  He  is  the  assistant  secret? ry 
of  the  Joint  Committee  on  Water  Regulations, 
the  author  of  a  book  entitled  "  Waterworks 
Law.'  and  his  literary  contributions  to  the 
various  technical  societies  of  which  he  is  a 
member  include  papers  on  the  treatment  and 
utilisation  of  exhaust  steam  and  the  water 
supply  of  small  towns,  the  Halstead  waterworks 
extensions,  and  the  use  of  compressed  air  for 
raising  water. 

Mr.  Griffith  is  secretary  of  the  Braintree  and 
Rocking  Gas  Company,  and  in  addition  to  the 
societies  indicated  above,  he  is  a  member  of  the 
Institution  of  Gas  Engineers  and  a  member  of 
the  Southern  District  Association  of  Gas 
Managers. 


NEW     ELECTRICAL     MACHINERY. 


During  the  past  year  the  Me.ssrs.  Ernest  Scott 
and  Mountain,  Ltd.,  have  completed  some  very  large 
contracts,  including,  among  others,  the  following  : 
electric  generating  machinery  for  Jlessrs.  Bell  Bros., 
Ltd.,  iron  and  steel  works.  Port  Clarence,  consisting 
of  a  45ij-kilovvatts  (600  electrical  horse-power)  con- 
tinuous current  dynamo,  mounted  on  the  crankshaft 
of  a  horizontal  .slow-speed  steam  engine.  A  similar 
set  with  coupled  compound  engine  of  Messrs.  Robey 
and  Co.'s  make,  was  also  supplied  for  the  same  station. 
For  the  Consett  Iron  Company,  co.  Durham,  the 
firm  have  completed  what  is  believed  to  be  the  largest 
pumping  installation  in  the  country.  This  plant 
consists  of  two  Scott  and  Mountain  500-h.p.  three 
crank  compound  enclosed  engines  and  dynamos, 
which  supply  power  and  current  for  driving  the  pumps 
and  also  for  electric  lighting  throughout  the  works. 
The  pumping  station  is  situated  about  1,000  yards 
from  the  engine-house,  and  adjoins  the  two  new 
reservoirs  which  have  been  constructed  by  the  Consett 
Company.  In  the  pump-house  there  are  three  of 
Scott  and  Mountain's  e.xceptionally  heavy  three- 
throw  ram  pumps,  having  a  capacity  of  1,500  to  2,000 
gallons  of  water  per  minute,  while  working  against  a 
head  of  300  ft.  Some  idea  of  the  size  of  these  pumps 
may  be  gained  when  it  is  stated  that  each  pump 
will  lift  very  nearly  sufficient  water  per  day  for  a 
population  of  100,000  people  on  the  ordinary  town 
allowance  of  30  gallons  per  day  per  head.  The  whole 
of  the  installation,   including  the  engines,   dynamos. 


pumps  and  motors,  was  made  by  the  firm  in  their 
new  works. 

Messrs.  Scott  and  Mountain  have  also  supplied 
to  Messrs.  Cammell,  Laird  and  Co.,  of  Sheffield,  one  of 
their  high-speed  enclosed  compound  engines  direct- 
coupled  to  one  of  their  dynamos  of  450  kilowatts 
capacity,  and  also  another  generator  of  similar  size 
for  mounting  on  the  crankshaft  of  a  compound  slow- 
speed  horizontal  engine.  .\t  the  present  time  they  are 
completing  an  important  contract  for  the  Alquife 
Mines  and  Railways  Company,  of  Spain.  These  mines 
are  the  property  of  the  Coltness  Iron  Company,  of 
Glasgow,  and  the  Millom  and  Askam  Compan\-,  of 
Cumberland,  and  the  whole  plant  will  be  driven  by  elec- 
tric current  generated  by  water  power  in  the  district. 

Other  important  work  now  in  hand  includes  a  large 
colliery  installation  for  the  Wigan  Coal  and  Iron  Com- 
pany for  their  Manton  colliery,  this  plant  consisting 
of  two  three-phase  generators  directly  mounted  on  the 
crankshafts  of  slow-speed  engines,  each  having  a 
capacity  of  500  kilowatts  (650  h.p.).  This  installation 
includes  pumps,  haulage  gears,  and  other  auxiliary 
machinery  in  the  colliery. 

For  the  Kent  Collieries,  Ltd.,  the  firm  have  just 
secured  a  contract  for  an  electric  pumping  installation 
to  deal  with  an  accumulation  of  water  in  the  shafts 
which  has  for  some  time  interfered  with  the  progress 
of  this  company.  The  whole  of  the  machinery  will  be 
be  manufactured  at  the  new  Gateshead  works,  whore  a 
number  of  other  important  contracts  are  in  hand. 
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HEAVY    FOCR-SPINDI.i;    MILLING    MACHINE   TAKING    A    CASTING    10  IT.  HIGH    AND  10    KT.    WIDE, 
I:Y    the     INGERSOLL    MILLING     MACHINE    COMPANY. 

A     RECORD     MILLING     MACHINE.  • 


The  above  illustration  shows  a  lo  ft.  four- 
head  milling  machine  built  by  the  Ingersoll 
.Milling  Machine  Company,  of  Rockford,  111., 
lor  the  General  Electric  Company,  Schenectady, 
N.Y. 

The  shipping  weight  of  this  machine  was 
315,000  lb.  and  it  is  claimed  to  be  the  largest 
milling  machine  as  yet  built.  It  is  driven  by  four 
motors  with  a  total  of  120  h.p.  A  50-n.p.  motor 
drives  the  two  horizontal  heads,  a  50-h.p.  motor 


the  two  vertical  heads,  a  15-h.p.  motor  the 
table  feed  and  power  adjustment  of  the  table 
and  a  J-b.p.  motor  is  employed  for  elevating 
and  lowering  the  cross-rail.  Each  one  of  the 
four  heads  is  capable  of  driving  a  30-in.  face 
mill,  and  each  of  the  vertical  spindles  has 
reversible  feed  across  the  machine  in  either 
direction  as  well  as  power  adjustment.  The 
rieht  hand  horizontal  head  has  a  vertical  up 
and  down  feed. 


m;- 
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BOILER  H0U5i:    ECONOHY. 

Bv  Ai.Kui-u  \V.    r,F\v!v   M  f  \ri(H.K.    AI.K.K. 


O  1  I.A.M  ciit;iiini>  appcii  10  liave  come  almost  to  a 
^  full  stop  in  economies  in  the  engine-hoi:se.  bii 
there  is  plenty  of  room  for  improvement  in  the  boilc:- 
house. 

At  a  recent  Cantor  lecture  before  tKe  Society  '•: 
Mr.    Henry  Willock   l^avenshaw  emphasised   the    i:u  i 
that,  although  coal  may  be  cheap,  boilers  cost  money 
to   put   down   and   maintain.        "I   have   gone   rath 
thoroughly  into  this  question,"  he  said,  "and   1   fii 
that,  on  an  average,  for  every  ton  of  coal  burnt,  tin 
costs    for   labour,    boiler    repairs,    depreciation,    aii.i 
interest  on   capital,  amount  to  at  least  2s.  6d  ;  con.'ic- 
quently,  even  if  the  coal  cost  nothing,  a  fon  saved  per 
day  would  mean  a  saving  of  at  least/40  per  annum 
In  large  collieries  from  50,  to  So  tons  a  day  are  burnt 
under  the  boilers,  and  in  many  cases  it  is  practicallv 
certain  that  this  consumption  could  be  reduced  by  c^ne- 
half. 

WHERE     BOILER-HOUSE     LOSSES     MAV     OCCUR. 

To  enumerate  some  of  the  points  that  require  careful 
attention  and  where  unnoticed  losses  may  creep  in  :— 

1.  Badly-designed  flues  or  chimney  causing  bad 
draught.  In  cases  of  this  kind  we  have  known  the 
chimney  to  take  25  per  cent,  of  the  coal  to  keep  up  it-^ 
bad  draught. 

2.  Leaky  brickwork  in  flues  -jr  chimney. 

3.  Paying  too  much  for  coal,  though  not  knowing  it- 
calorific  value. 

4-  Low  temperature  combr>-fV„i  -i..ri  r .  i.-^^,,c,.i  1.,- 
efficient  heat  transmission. 

5.  Using  a  high  -pressure  builei  lur  low-pressure 
work. 

6.  -Avoidable  radiation  losses  through  more  boilers 
being  in  service  than  necessary. 

7.  Inefficiency,  or  lack  of  boiler,  steam,  and  feed- 
water  pipe  covering.  A  reasonable  return  can  be  made 
even  if  it  costs  is.  per  square  foot  .  for  covering. 
Experiments  we  have  made  show  that  each  square  foot 
of  steam  or  boiler  uncovered  surface,  wuitcs  on  an 
average  locwt.  of  coal  per  annum. 

8.  The  excess  of  air  necessary  in  luw-ten.ntr,itiirc 
firing  to  keep  down  smoke. 

9.  Reducing  the  air  supply  too  much  through  mis- 
interpretation of  the  data  furnished  by  gas  analysis 
apparatus. 

10.  The  want   of   enough  heating   surf;"'^   in    e'r,.v 
misers. 


ri.    High  terminal  gas  temperatures  due  to  prolonged 
.  ombustion  in  hand  and  other  inefficient  furnaces. 
12    Scaly  and  dirty  boilers,  economisers,  etc. 
I       No  spare  boiler,  no  time  to  clean,  etc. 

Leaky  steam  traps.  Arrangements  should  be 
li.i-ic;  so  that  the  outlet  is  always  visible,  when  leakaije 
can  at  once  be  rectified. 

Wasteful  pump  and  auxiliary  plant. 
L'oal  and  ash  handling  costs  too  high. 

SOME     REMEDIES     FOR     INEFFICIENT     PLANT. 

Let  us  consider  the  chimney  end  first,  .as  if  this  is 
wrong  everything  else  will  be  so  too.  For  every  boiler 
■  ii  the  Lancashire  type  of  from  S  to  9  ft.  diameter  we 
want  an  area  of  6  square  feet  in  the  chimney  up  to 
four  boilers ;  after  that  we  want  5  square  feet  for  every 
additional  boiler;  the  height  of  the  chimney  not  to  be 
less  than  120  ft.,  and,  unless  there  ai7>  special  reasons 
:  r  it,  iiot  more  than  iSo^ft.  But  the  entrance  to  this 
chimney  must  also  be  considered.  Our  draught  has  to 
turn  up  in  the  chimnej',  and  therefore  there  is  an 
obstruction  here  for  which  we  have  to  provide  by 
enlarging  the  entrance  so  that  if  the  chimney  itself 
has,  say,  four  boilers  24  square  feet,  and  two  more 
boilers  10  square  feet  extra — making  a  total  area  of 
34  square  feet  for  six  S-ft.  boilers — we  want  the 
chimney  entrance  to  be  at  least  40  square  feet ;  that 
is,  roughly,   10  per  cent,  more, 

FAULTY     CONSTRUCTION     OF     CHIMNEYS 

Now,  if  you  have  the  chimney  with  a  straight 
entrance  into  it,  you  will  easily  see  that  a  portion  of 
the  chimney  is  lost,  as  the  draught,  having  a  con- 
siderable velocity,  will  push  the  air  out  and  go  a  foot 
or  so  from  the  entrance  before  it  turns  up  ;  therefore, 
we  make  the  last  foot  or  two  of  the  entrance  to  the 
chimney  at  an  angle  of  45  deg.  upwards.  It  is  not 
necessary  to  make  this  round,  as  it  will  give  a  better 
result  to  have  it  at  the  angle  stated. 

\Ve  liave  now  provided  for  a  chimney  and  entrance — 
a  chimney  that  will  give  us  the  highest  result  possible. 
It  is  safe  to  say  that  90  per  cent,  of  the  chimneys 
erected  are  wtongly  constructed  in  this  particular. 

MAIN     FLUE. 

The  next  point  to  tackle  is  the  flue  to  the  econo- 
miser,  the  economiser  being  llie  part  of  the  Hue 
system  in  work,  continuously  except  for  cleaning 
repairs,  or  some  such  reason,  so  we  take  the  greatest 
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pains  to  have  this  of  the  best  possible  character,  and 
if  there  is  any  advantage  to  be  given  we  give  it  to  the 
economiser. 

The  area  o£  the  flue  to  the  chimney  from  the  econo- 
miser most  be  as  great  as  th£t  of  the  chimney  itself, 
but  not  as  large  a»  the  entrance  to  the  chimney,  and 
if  there  can  be  a  slight  gradual  rise  all  the  way  to  the 
chimney  it  is  a  very  jrent  advai-tage. 

AREA     OF     ECONOMISER     CHAMBER 

The  size  of  the  economiser  being  settled,  we  have  to 
take  into  account  the  area  between  the  pipes.  Our 
flue,  having  an  area  of  34  square  feet,  we  want  at 
least  40  ft.  in  the  economiser.  This  will  probably  be 
attained  quite  easily,  as,  if  we  have  eight  pipes  wide 
and  3  in.  between  each  of  these  pipes,  there  will  be 
20  square  feet  here,  and,  by  keeping  the  side  doors  of 
the  economiser  open,  we  shall  gain  the  other  20  ft. 
This  is  not  as  desirable  a  plan  as  can  be  devised,  but 
it  is  much  better  than  cramping  the  draught  in  the 
\ain  attempt  to  squeeze  it  through  the  tubes.  Of 
course,  if  we  can  make  the  economiser  wider  and  get 
il  through  the  pipes,  so  much  the  better,  but,  if  the 
draught  is  cramped  and  partially  spoiled  in  the  existing 
economisers,  the  results  of  firing  are  worse  than  they 
otherwise  would  be. 

ECONOMISER     WALLS. 

Although  it  might  be  supposed  to  _be  outside  the 
scope  of  this  paper,  a  few  wc-ids  upon  the  building  of 
the  brick  wall  of  the  economiser  which  faces  the  open 
air  may  be  of  use  ;  that  is,  the  wall  usually  farthest 
away  from  the  main  flue.  This  is  generally  built  as 
if  it  was  the  wall  of  a  house,  but  it  has  an  entirely 
different  purpose  to  serve.  It  ought  to  be  14  in.  thick, 
but,  whether  i  in.  •>!  gin.,  it  should  be  bonded  at 
every  row,  and  the  bricks  should  be  covered  all  over 
with  mortar,  not  dabbed  on  as  in  ordinary  building, 
and  as  is  usual  in  building  an  economiser.  It  is  a 
bricklayer's  fallacy  to  suppose  that  cracks  result  from 
irvering  the  bricks  all  over  with  mortar;  if  the  cover- 
ing be  properly  done  on  all  sides  of  the  bricks  a 
much  more  lasting  flue  is  built,  and  you  do  not  find, 
at  the  end  of  a  year  or  two,  if  you  put  a  lamp  flame 
near  the  economiser,  that  it  is  drawing  at  every  pore. 
Flues  built  on  this  principle  by  ourselves  did  not 
require  repairing  after  ten  years,  and  there  were  no 
leaks,  but  in  this  case  we  took  care  that  there  was  not 
toe  much  mortar ;  that  is,  that  the  bricklayer  did  not 
leave  |  in.  or  so  of  mortar  between  each  layer  of 
brick,  which  may  be  the  easiest  way  of  building,  but 
not  the  best  way  for  permanency.  The  5  per  cent 
extra  cost  of  building  in  this  way  has  fifty  times  over 
been  paid  for  by  the  fact  that  subsequent  attention  to 
this  part  of  the  work  has  been  unnecessary,  no  repairs 
being  called  for  during  a  very  long  period. 


MAIN     FLOE    FROM      BOILER     TO     ECONOMISER. 

Passing  now  to  the  flue  behind  the  boilers  leading 
into  the  economiser,  the  usual  plan  is  to  make  a 
straight  flue  which  ends  in  the  econoiriser,  and,  how- 
ever many  boilers  there  arc,  not  to  enlarge  it  at  all, 
but  to  have  it  as  lar(;c  at  one  end  as  the  other.  The 
proper  system  is,  at  the  end  away  from  the  economiser 
to  make  the  flue  at  least  one  to  two  feet  lower  in  the 
roof  than  at  the  end  next  the  economiser,  so  that  as 
the  gases  are  increased  in  volume  as  they  pass  boiler 
after  boiler  they  will  roll  with  increased  velocity 
towards  the  economizer.  We  shall  at  once  be  met  by 
the  objection  that  if  it  is  rfquisite  to  have  to  pass  the 
ether  way  to  the  chinir..  >  when  the  economiser  is 
stopped,  this  design  cannot  give  as  good  a  result  as  if 
the  flue  were  full  size.  As  a  matter  of  fact,  supposing  the 
flue  for  oursix  boilers  is  3O  square  feet,  as  it  ought  to  be.  If 
itbeginsateft.  at  the  farthest  end  from  the  economiser 
and  ends  at  7  ft.  2  in.,  the  draught  will  be  as  nearly  as 
m.^^iliH.  the  same  whether  taken  through  the  econo- 
:  taken  direct  to  the  chimney  without  the  fric- 
ti.inai  resistance  offered  to  the  flue  gases  by  the  econo- 
n-.iser.  Of  course,  when  working  without  the  econo- 
miser this  will  not  be  quite  so  good,  as  the  work  of 
the  economiser  is  lost  and  the  diaught  is  no  better, 
but  one  would  not  spoil  the  result  for  300  days  in  the 
year  for  the  purpose  of  securing  equal  results  during 
the  thirteen  that  the  ec<inomiser  may  be  stopped. 
These  points  are  frequentlj  r:\eriocked,  but  they  are 
essentials  in  getting  the  best  and  most  economical 
results. 

THE     BOILER. 

\\,    ., lh._-  boilt-r   Itself,   which   should  be 

set  with  .-i>  v.idt  1.  t  in  f.aes  as  convenient,  and  for 
this  reason  ;  Gases  rise  to  the  top  and  thus  adhere  to 
the  boiler  when  they  are  moving  horizontally  under- 
neath, but  when  they  get  into  the  side  flues  they  do 
r.r  t  ,,(lh.'rt-  il.  xhf  same  way  tc^  the  boiler,  and  the  heat 
well ;  this,  I  think,  is  self-evident. 

liie  siui!  <i  iiid  area  of  the  two  side  flues  of  the 
boilers  in  the  range  ought  always  to  be  about  too 
per  cent,  more  than  the  flue  total  behind  the  boilers, 
but  this  is  a  minimum— about  double  that  allowed  for 
each  boiler  in  the  main  flue.  The  reason  of  this  is 
partly  because  of  the  enormous  friction,  and  because 
the  hot  gases  in  active  movement  having  to  force  their 
way  into  the  main  flue,  require  more  room. 

ECONOMY     IN     THE    BOILER-HOUSE. 

We  iio'.v  ■..juie  tu  till,  boilir-hcuse  proper,  and  the 
appliances  for  economising  the  cost  of  consuming  the 
coal  and  preventing  smoke  I  recommend  frequent 
sampling  oi  the  fuel  used.  It  may  be  laid  down  in 
this   connection   that   the   sample   and  test  should   be 
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carried  out  by  an  expert.  ^Yhat  is-  done  with  whole 
ship-loads  of  ore  to  l*ie  interest  of  both  buyer  and 
seller  mav  ulso  be  accomplished  in  the  case  of  fuel, 
but  the  fuel  tests  must  be  intelligently  conducted  and 
controlled. 

Fuel  calorimetry  is  simple  enough,  and,  though  I 
would  not  advocate  the  placing  of  large  contracts  tor 
luel  except  from  the  results  obtained  by  experts,  I 
would  have  a  calorimeter  in  every  boiler-house  equip- 
ment, and  a  small  sample  could  be  collected  each  day, 
averaged  at  the  week-end,  tested  and  logged  up  on 
the  weeklv  coal  and  water  record.  It  would  soon  be 
seen  whether  heat  unit  value  for  money  was  being 
obtained,  and,  should  a  doubt  arise,  a  sample  checked 
by  a  qualified  coal  analyst  would  turn  doubt  into 
certainty. 

The  fact  should  not  be  lost  sight  of  ihat  the  furnace 
must  be  constructed  to  suit  the  fuel  if  high  efficiencies 
are  to  result.  \Ve  hold  no  brief,  when  considering 
boiler-house  economy,  either  for  shell  or  water-tube 
boilers.  Each  has  its  special  advantages,  and  it  is 
for  those  responsible  for  the  conduct  of  the  particular 
boiler-housi  to  decide  on  the  type  most  suitable  in  f  n 
individual  instance. 

IMPORTANCE     OF     HIGH    TEMPERATURE 
COMBUSTION. 

There  are  abundant  facts  to  prove  that  it  is  n.ore 
economical  to  work  boilers  at  their  full  capacity  and 
to  have  as  few  boilers  at  work 
as  possible.  Not  only  are  radia- 
tion losses  thus  minimised,  but 
the  heat  absorbing  powers  of  the 
remaining  boilers  are  im- 
proved. 

It  may  be  said  that  incomplete 
combustion,  radiation,  and  loss  < 
of    heat    in    the    chimney    are   °  '" 
responsible  for    about    38     per   £  ej 
cent,  of    the    theoretical     heat  fl 
value     in     a     boiler    working    ° 
alone,    as    the    results     of    ill    ° 
experiments    recorded    by  Mr,   2 
Bryan  Donkin  some   years  ago    t 
attest. 

These  experiments  are,  how-   ,„ 

ever,  now  quite  obsolete,  seven    5 

z 
years  being  ancient  history  in    a 

this  connection,  for,  working  in  a 

connection  with  an  economiser, 

a    good    type    of    mechanical 

stoker  and    a    superheater,    as 

much   as  85  per  cent,    can  be 

utilised.      Where    economy    is 

desired,    it     is     essential    that 

careful       tiring      should       be 


carried  out,  and  the  efficiency  of  the  furnace  is  there- 
fore of  the  utmost  importance. 

The    actual    quantity    of    air    required    varies    with 
different  fuels,  but,  taken,  broadly,  it  may  be  accepted 
that   complete   combustion   is   interfered   with   by   lack 
of  air,  while  an  excess  of  air  causes  waste  of  heat. 
ANALYSIS    OF    WASTE    CASES. 

We  do  not  now  propose  to  give  any  account  of-  the 
chemi-try  attached  to  the  combustion  ol  coal  turther 
than  to  allude  to  the  analysis  of  the  waste  gases.  This 
we  consider  an  essential  means  of  checking  the  actual 
efficiency  which  is  being  produced  in  the  boiler,  as  ii 
IS  by  the  composition  of  these  gases  and  their  tem- 
perature that  we  arc  able  to  tell  whether  the  coal  is 
being  burned  to  its  best  advantage  in  any  particular 
furnace. 

The  waste  gases  should  be  analysed  frequently  by 
«ome  simple  apparatus,  such  as  the  Orsat,  and  at 
odd  times,  so  that  the  men  never  know  when  their 
firing  will  be  checked. 

THE      PERCENTAGE       LOSS      THROUGH      EXCESS     OF 
AIR     DEPENDS     ON     TEMPERATURE 

Needless   to   say   no   CO   should   be   tolerated,    since 

I  lb.  of  carbon  burnt  to  CO  only  gives  30  per  cent,  of 

the  heat  it  will  give  if   properly  burnt   to  COj.     The 

loss  through  e.xcess  of  air  is  not  constant,  but  depends 

on  the  temperature   at  which  the  waste  gases  escape 

to  the  chimney. 


PERCENTAGK   COi    IN    WASTF.   GASES. 
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POSSIBLE     ECONOMIES. 

At  300  deg.  (sec  dia^iaiii),  vvhitli  is  a  reasonable 
temperature  for  the  gases  to  go  up  the  stack,  the 
percentage  of  loss  varies  little  between  lij  per  cent, 
and  15  per  cent.  COj,  only  about  i  per  cent.  Now, 
unless  the  draught  is  keen,  and  the  coal  consumption 
per  square  foot  of  grate  high,  and  the  furnace  tem- 
perature high  in  consequence,  15  per  cent.  CO^  is  a 
danger  point,  and  CO  should  always  be  looked  for, 
and,  if  it  is  found,  my  advice  is  let  a  little  more  air 
in,  either  by  raising  dampers,  thinning  the  fire 
slightly,  or  forcing  more  air  in  through  the  bars  of 
such  a  furnace  as  the  compressed  air  furnace. 

It  is  safer,  in  my  opinion,  to  risk  a  slight  excess  of 
air  than  any  CO,  as  with  the  latter  you  will  always 
have  a  drop  in  temperature  and  almost  certainly 
smoke. 

At  600  deg.  terminal  temperature  it  will  be  seen  the 
losses  are  much  greater,  and  it  is  necessary  to  work 
nearer  the  danger  line  of  CO  to  get  even  reasonable 
efficiency. 

A  good  plan  is  to  gradually  collect  over  the  whole 
day  samples  of  the  Rue  gases,  subsequently  subjecting 
them  to  analysis.  The  same  observation  applies  to 
the  ash,  samples  of  which  should  be  collected  at  the 
ash  pit,  ground  and  analysed.  In  this  way  it  is  easily 
possible  to  determine  whether  the  coal  is  being  effi- 
ciently burned  or  whether  it  falls  below  the  standard 
required.  An  immense  saving  can  thus  be  effected, 
provided  that  a  systematic  collection  and  analysis  is 
ensured,  merely  unreliable  and  worthless  results  being 
obtained  if  a  slip-shod  manner  of  conducting  the  tests 
is  countenanced. 

DR.     BOURNE'S    SUMMARY. 

Dr.  Bourne,  in  hi,  famous  wurk,  "Steam,  Air,  and 
Gas  Engines,"  says,  when  summarising  a  number  of 
experiments  made  in  this  country : — 

1.  "A  moderately  thick  and  hot  fire  with  rapid 
draught  uniformly  gave  the  best  results." 

2.  "In  all  experiments  the  highest  result  was  always 
obtained  when  all  the  air  was  introduced  through  the 
fire-bars." 

3.  Difference  in  mode  of  firing  only  would  produce 
a  difference  of  13  per  cent."  (in  economyi. 

4.  "Different  fuels  require  different  furnaces,  and  no 
one  furnace  of  grate  bar  is  equally  good  for  all  fuels." 

METHODS     OF     FIRING. 

-Now,  if  on  an  S  ft.  Lancashire  boiler  ucwt.  of  coal 
per  hour  be  used,  it  is  obvious  that  half  a  cwt.  of 
this  should  be  put  on  each  flue  every  five  minutes. 
If,  as  in  hand-firing,  three  times  this  amount  be  put 
on  every  fifteen  minutes,  a  very  irregular  production 
of  steam  is  the  result,  and  probably  a  very  irregular 
production  of  smoke,  because   ijcwt.   of  coal  is  put 


on  a  fire  which  has  only  the  same  amount  of  air  going 
through  the  bars  each  minute,  or,  rather,  I  should  say, 
somewhat  less  than  it  had  before  it  received  this 
charge  of  coal.  One  would  never  dream  of  putting 
steam  into  an  engine  in  this  way,  or  anything  approach- 
ing it.  At  every  stroke  the  same  quantity  of  steam  is 
applied  except  so  far  as  regulated  by  an  e?iact  gover- 
nor. There  is  here  a  proper  mode  of  firing  taught  at 
once ;  thus  one  should  be  able  to  put  a  constant 
amount  of  coal  on  the  fire  per  minute  with  a  constant 
air  supply,  which  is  impossible  by  hand-firing.  We 
must  therefore  choose  which  system  of  machine  firing 
will  be  most  economical  and  effective. 

There  are  a  number  of  machine-firing  apparatus  on 
the  market  that  we  all  knnw.  with  varying  capacities 
and  efficiencies. 

In  one  of  these  »>  -ui,.^  il.c  cual  is  pushed  over  a 
plate  on  to  the  grate  and  carried  along  by  the  bars,  or 
the  fuel  is  fed  on  to  a  chain-grate,  and  the  coal  moves 
forward  with  the  chain.  The  chief  difference  between 
these  two  .systems  is  that  in  the  former  the  bars  move 
beneath  the  fuel,  and  if  it  is  small  they  tend  to  riddle 
it  through  the  air  spaces. 

THE    CHAIN-ORATE    STOKER. 
In  the  chain  giate,  on  the  f.tlier  hand,  there  is  no 
movement  of  the  fuel  relatively  to  the  links,  so  that 
in  the  latest  form  of  chain  grate  stokers  with  fine,  well- 
distributed  air  spaces  this  riddling  action  is  avoided. 

Where  tho  necessary  evaporation  can  be  done  on  this 
system  it  is  a  very  good  one  for  water-tube  boilers,  and 
is  absolutely  smokeless  ii  not  forced.  It  should  be 
remembered,  however,  that  larger  grate  area  is  re- 
quired for  the  same  cuty  than  on  a  sprinkling  stoker, 
and  in  some  cases  this  may  be  a  disadvantage.  The 
oi.lv  other  system  worth  considering  is  the  spreading 
of  the  fuel  over  the  surface  of  the  fire. 

Some  machines  on  this  system  have  natural  draught 
and  spread  the  fuel  over  the  whcle  grate  at  regular 
intervals  in  small  quantities  at  a  time,  and ,  thereby 
get  an  excellent  result,  except  only  that  they  have  no 
command  over  the  draught,  and  therefore  are  most 
suitable  for  regular  loads ;  and  where  the  draught  is 
bad  they  are  not  able  to  get  a  reasonable  duty  or 
efficiency  out  of  the  boiler ;  therefore,  it  seems  that 
the  only  system  left,  if  we  are  to  obtain  the  highest 
possible  result,  is  one  in  which  the  air  is  forced 
in  through  the  bars. 

HIGHEST  EFFICIENCIES  AND  DUTY  OBTAINABLE 
WITH  SPRINKLING  STOKERS  AND  CONTROL- 
LABLE    FORCED     DRAUGHT. 

If  the  air  be  forced  in  underneath  the  furnace  indis- 
criminately, it  is  liable  to  go  to  the  one  clean  spot 
in  the  fire  and  thus  produce  blow-pipe  action,  which  is 
detrimental  to  the  boiler,  but  when  the  air  is  forced 
in  through,  the  bar?  themselves  it  is  compelled  to 
spread     itself      ovtr     Hie    section     isolated    by     each 
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particular  b.ir,  and  as  near  perfection  is  attained  as  is 
perhaps  possible  at  the  present  time.  In  point  of  fact 
the  existence  of  this  blow-pipe  action  in  most  of  the 
hioh-temperature  furnaces  hitherto  constructed  has 
been  the  reason  why  eminent  authorities  have  ex- 
pressed the  opinion  that  these  high  temperatures  are 
detrimental  to  the  boiler.  As  a  matter  of  fact,  it  is 
not  the  temperature  itself  but  the  existence  of  great 
variation  in  temperatures  adjacent  to  one  another  in 
the  furnace  which  does  the  damage.  Boilers  like 
those  at  the  Sheffield  Lighting'  Station  have  actually 
been  evaporating  11  to  14  lb.  of  water  per  square  foot 
of  boiler-heating  surface  per  hour  for  3J  years,  and  all 
the  leakage  due  to  the  intermittent  temperature  of 
hand-firing  have  been  cured  by  these  high-temperature 
mechanical  stokers,  with  compressed  air  furnaces. 

The  coal  being  spread  over  the  fire  at  very  short 
ii;terva!s,  say,  about  one-twelfth  of  a  minute,  is  con- 
sumed almost  as  soon  as  it  falls  on  the  bars,  giving 
up  its  calorific  value  in  the  most  effective  manner 
and  produci  .1     bish  temperature. 

COAL     HANDLING. 

We  now  leave  the  subjei  t  if  niflihine  stoking  and 
turn  to  that  of  the  next  possible  economy — coal  and 
ash-handling  plant. 

A  first-class   conveyor  should   possess   flexibility   of 
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application  so  that  it  can  be  adapted  to  awkward  and 
complex  cases  and  yet  show  a  large  yearly  saving  on 
capital  outlay.  It  should  be  successfully  operated 
with  a  minimum  of  power,  while  it  should  certainly 
be  driven  by  a  simple  and  reliable  device.  The  cost 
cf  handling  of  each  conveyor,  including  interest  on 
capital  expenditure,  attendance,  oil,  motive  power, 
depreciation  and  repairs,  should  work  out  at  a  frac- 
tion of  a  penny  per  ton.  The  general  construction  of 
the  conveyer  should  admit  of  the  interchangeability  of 
its  parts,  and  it  should  be  possible  to  diminish  or 
increase  its  capacity  to  suit  circumstances.  It  is  essen- 
tial that  a  good  conveyor  should  be  capable  of  elevat- 
ing -the  materials  to  any  required  height,  that  it  should 
be  adapted  to  carry  all  kinds  of  material,  that  its  dis- 
tinctive features  should  be  cheapness  in  application, 
simplicity  in  working,  and  durability  in  practice; 
while  it  should  be  quite  possible  to  take  the  driving 
power  from  any  convenient  means  at  hand,  and  the 
driving  power  taken  per  ton  of  material  carried 
^hfiuld  be  small. 

CONCRETE     EXAMPLES    OF     THE     EMPLOYMENT    OF 
ELEVATING     AND     CONVEVING     MACHINERY. 

Ac  concrete  examples  of  what  can  be  done  by  the 
intelligent  use  of  carefully-designed  elevating  and  con- 
veying .plant  in  the  matter  of  boiler-house  economies, 
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attention  may  be  called  to  the  automatic  machinery 
for  conveying  coal  from  canal  barge  to  boiler  furnace 
installed  at  Coventry  Corporation  Electric  Power  Sta- 
tion ;  the  County  of  London  Electric  Supply  Com- 
pany's Station  ;  the  City  of  London  Electric  Supply 
Company's  "  Bankside  "  Station  ;  the  Hristol  Corpora- 
tion's "Avonbank  "  I'ower  House;  and  at  Messrs 
Martin,   Son   and   Co.,   Ltd.,   at   Huddersfield. 

The  latter  is  perhaps  what  1  might  c.ll  one  of  the 
most  •up-to-date"  plants  in  the  country.  I  belie.'e 
I  am  correct  in  stating  that  they  were  the  first  to 
make  use  of  an  ordinary  Municipal  Tramway  to  bring 
their  fuel  in.  Tramway  lines  have  been  run  from  the 
:nain  road  right  into  the  works.  A  special  form  of 
side  door  electric  tramway  truck  was  built  by  Messrs. 
G.  C.  Milncs,  Voss  and  Co.,  with  Westinghouse  con- 
trollers for  the  purpose. 

This  electric  railway  truck  brings  the  coal  in  and 
deposits  it,  as  depicted,  over  a  coal  hopper.  The 
hopper  is  formed  of  cast-iron  plates  supported  on 
joists,  which  are  let  into  the  brick  walls  for  forming 
the  hopper  pit.  A  "Bennis"  Steel  Chain  Conveyor 
runs  through  this  coal  hopper,  taking  up  the  fuel  at 
an  angle  of  inclination  of  24  deg.,  and  then  running 
along  over  the  top  of  the  stoker  hoppers. 


This  conibined  elevator  and  horizontal  conveyor 
(loe~  away  with  flv  ■•.    uf  providing  a  separate 

biii'ket   e'.evatur  ar  nvevor.     It  consists  of   a 

channel-shaped  trouijh  made  out  of  close  hard-grained 
.;asl-iron  I  in.  in  thickness,  strongly  ribbed,  9  in.  in 
width  and  6  in.  in  depth.  The  conveyer  chain  con- 
sists of  "T '-shaped  links,  made  out  of  2.in.  by  jin. 
open-hearth  acid  mild  steel  flats.  The  links  are  12  in. 
in  pitch,  and  secured  at  joints  by  means  of  specialh- 
constructed  rivets  and  washers. 

The  coal  is  distributed  through  the  shoots  into  the 
mechanical  stoker  hoppers.  The  stokers  are  of  the 
"Bennis"'  make,  with  self-cleaning  compressed  air 
furnaces. 

Each  of  the  distributing  shoots  is  fitted  with  cut-off 
slides,  so  that  the  supply  can  be  stopped  in  the  event 
of  any  boiler  being  taken  out  of  ser\'ice. 

The  conveyor  chain  is  driven  by  means  of  a  hori- 
zontal drum  with  drags  in  two  spur-wheel  reductions. 

The  whole  of  the  plant,  including  the  stokers,  is 
driven  by  a  slow  speed  engine,  8  in.  cylinder  by  9  in. 
stroke.  The  saving  made  by  the  stokers  and  conveyors 
has  been  very  considerable,  and  such  Ito  fully  justify  the 
outlay  on  the  plant. 

•  t-roni  .1  p.tptr  re.id  b.inrc  ihc  k:n^ineenng  Society,  Huddersfield. 
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ELECTRIC    nAIN5    FOR    POWER 
TRAN5ni5SlON  WORK, 


Bv  John-  T.   Morris,  M.I.F;.E. 


EXTRA  high-tension  power  transmission  is  usually 
carried  out  with  three-phase  currents,  which 
system  includes  nearly  the  whole  of  extra  hi^li 
voltage  power  transmission  work.  There  are  a  few 
samples  of  direct  current,  a  few  of  single-phase,  and  a 
fair  number  of  two-phase  transmissions. 

Direct  current  transmission  examples  are  shown  in 
the  following  table  :  — 

Direct    Cl'rrent    Power     Transmission,      Thlrv 
System. 

Length 

of  circuit 
Max.  Volt.    H.P.        Miles. 
La  Chaud  de  Fonds  . .     14,000      3,600  32 

St.  Maurice-Lausanne        ..     23,000      4.600  35 

Moutiers-Lyons  in  course  of 

construction     ..  ..    60,000     6,000         114 

At  the  present  time  the  three-phase  system  un- 
doubtedly holds  the  premier  position  for  long- 
distance power  transmission,  chiefly  because  the 
•weight  of  copper  required  is  smaller  than  in  any- 
other  alternating  system,  when  the  same  voltage  is 
the  determining  factor.  All  alternating  systems 
labour  under  the  disadvantage  of  the  possibility  of 
increased  losses  in  the  line  due  to  lagging  or  leading 
currents,  also  that  any  synchronous  machinery  is 
apt  to  be  thrown  out  of  step  by  a  sudden  short  circuit. 

OVERHEAD     MAINS. 

Practically  ouly  two  materials  are  employed  ; 
hard  ctrawn  copper,  and  aluminium.  .American 
practice  seems  to  show  that  up  to  0-3  of  an  inch 
diameter,  solid  hard  drawn  copper  wire  is  employed. 
Above  0-4  of  an  inch  stranded  copper  wire  is  almost 
always  used.  With  regard  to  intermediate  sizes, 
practice  varies.  Aluminium  -tt'ire  is  usually  stranded 
for  the  work,  and  is  stronger  than  copper  for  the  same 
conductivity,  but  the  wind-pressure  is  greater  with 
aluminium,  owing  to  the  greater  surface  for  a  given 
conductivity. 

Experiments  conducted  on  a  span  950  ft.  in  length, 
supported  on  poles  45  ft.  high,  give  as  a  relation 
between  velocity  of  wind  and  pressure  on  cable  P= 
o'o02S  V'-*   for  a  stranded  cable,  where  P  =  pressure 


per  square  foot  of  projected  cable  area  and  V  =  actual 
\-docity  of  wind  in  miles  per  hour,  .\pparently. 
-i\t\--iive  miles  per  hour  may  be  taken  as  a  reasonable 
maximum  for  wind  velocity  if  such  exceptional  e\-ents 
as  tornadoes  are  left  out  of  account. 

To  quote  an  example  of  one  of  the  longest  existing 
spans,  there  is  an  aluminium  line  on  the  West  Coast 
of  America  having  a  single  'span  of  1,800  ft. — rather 
over  a  third  of  a  mile. 

It  may  be  mentioned  that  steel  is  not  very  far 
from  competing  with  copper  and  aluminium  for  long 
span  work,  particularly  on  account  of  its  smaller 
co-efncient  of  expansion,  and  also  its  greater  tenacity 

POLE     CONSTRUCTION. 

Poles  are  either  made  in  wood,  or  some  kind  of 
wrouglit  iron  or  steel  construction  is  adopted.  It  is 
practically  essential  for  long  spans  to  use  the  latter, 
on  account  of  their  greater  strength  and  durability. 
There  U,  however,  a  drawback  with  regard  to  small 
stfeel  towers,  from  the  point  of  view  of  continuity  of 
supply,  which  is,  that  should  an  insulator  break  and 
the  wire  fall,  the  line  will  have  at  once  to  be  shut 
down,  while  with  wood  construction  several  minutes 
will  probably  elapse  before  a  blaze  is  started  which 
will  short-circuit  the  line.  Indeed,  a  case  is  known 
of  a  40.000-volt  three-phase-circuit,  with  grounded 
neutral,  where  the  wire  lay  on  a  dry  cross-arm  for 
several  hours  before  the  circuit  could  be  switched 
over,  and  even  in  this  case  the  cross-arm  was  not 
badly  charred.  It  may  be  of  interest  to  note  that  an 
extremely  rough  rule  for  giving  the  distance  between 
wires,  is  that  the  distance  in  inches  is  equal  to  one 
and  a  half  times  the  number  of  kilo-volts  used. 

\  reasonable  loss  in  the  line  is  about  five  per  cent, 
of  the  energy  transmitted  per  fifty  miles,  though  a 
smaller  loss  than  this  may  well  be  obtained. 

The  following  are  some  of  the  main  points  requiring 
attention  in  the  design  of  high  tension  insulators  : 
There  must  be  no  flaw-s  or  cracks  ;  the  material  should 
have  a  high  dielectric  strength  ;  the  surface  leaka.ge 
must  be  small,  even  when  rain  is  falling,  and  the 
distance  from  the  edge  of  the  ''  umbrel'a  "  to  the  pin 
supporting  the  insulator  must  be  -iiilficient  to  prevent 
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arcs  from  starting  ;   the  mechanical  strength  also  must 
be  ampk'  uinler  working  comlitinns 

DISTRIBUTION       OF       ELECTROSTATIC       STRESS       IN 
AND      AROUND      AN      INSULATOR. 

Take  lor  u.'campli;  one  of  the  insulators  used  in  the 
Shawiuigan-Montreal  transmission  line,  which  works 
at  53,000  volts  three-phase ;  and  consider  as  an 
extreme  case  50,000  volts  between  the  line  wire  and 
|xjle  arm  when  rain  is  falling.  The  whole  of  the  upper 
side  of  the  "  umbrella  "  will  be  at  the  same  potential 
as  the  wire.  If  the  potential  gradient  is  too  steep 
at  the  surfaces  of  the  insulator,  then  a  brush  discharge 
will  start  from  the  edges,  and  this  means  that  the 
sunounding  air  is  rendered  partially  conducting,  or  is 
ionised,  as  it  is  called,  which  possibly  will  reduce  the 
effecDve  thickness  of  the  dielectric,  and  this  may  cause 
a  breakdown. 

Expert  opinion  in  the  States  seems  to  incline  to  the 
belief  that  the  surface  leakage  effect  is  in  reality 
extremely  small  This  is  mainly  due  to  the  fact  that 
at  these  extra  high  voltages  surface  leakage  cannot 
permanently  •  exist,  since  the  conducting  path  will 
vanish,  owing  to  the  heat  produced  by  the  leakage 
current  itself.  As  is  well  known,  when  conductors 
are  conneoted  in  series,  the  voltage  divides  in  the 
inverse  ratio  of  their  capacities. 


BURNING 

are    usuallv    made 


OF     PINS. 

Pins  are  usuallv  made  either  of  locust,  oak,  or 
eucalyptus  wood,  carefully  treated  so  as  to  exclude 
moisture.  Iron  pins  are  also  largely  used,  .\fter  a 
line  has  been  in  operation  for  some  months,  the  pins 
carrying  the  insulators,  if  of  wood,  are  sometimes  found 
to  have  a  charred  appearance.  This  is  caused  by  a 
discharge,  which  can  be  seen  at  night,  and  which 
produces  an  appreciable  sound.  This  charring  effect, 
is  practically  absent  below  voltages  of  20,000,  but  at 
40,000  becomes  a  factor  requiring  serious  attention. 

Iron  pins  are  much  better  from  a  mechanical  point 
of  view,  but  the  attachment  of  the  insulator  to  them 
requires  care. 

UNDERGROUND     MAINS. 

For  underground  main  work  there  are  practically 
only  two  kinds  of  insulating  materials  which  can  be 
employed.     These  are  rubber,  and  paper. 

Formerly,  the  insulation  resistance  of  a  cable  was 
regarde<l  as  the  most  important  factor  to  be  taken 
into  account.  Nowadays,  however,  it  is  almost  left 
to  take  care  of  itself,  and  instead,  attention  is  directed 
to  breaking-down  strength,  and  bending  tests,  and, 
after  the  cable  is  laid,  to  ite  withstanding  about  double 
the  ordinary  working  pressure  for  a  period  of   an  hour. 


cable 
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DIELECTRIC     STRENGTH     AND    SPECIFIC    CAPACITY. 

Sii^n..:  Join  m\,,  the  lollowing  data  for  dielectric 
strength  and  specific  capacities  as  good  working 
averages  for  materials _used  in'  cable   manufacture  : 

Dielectric  strength  of  rubber  in  lengths  on  cable 
12-15,000  volts  per  ni.m. 

Dielectric   strength    of   paper   in   lengths    on 
8-10,000  volts  per  m.m. 

Specilic  Capa<!'>    "' 

Paper  cables 

Paper 

Resin 

Mixtures  used  for  impreg- 
nating 

Pure      vulcanised     rubber, 

about  . .  •  •  3 

The  addition  of  certain  materials  to  rubber  raises 
its  specific  capacity  without  appreciably  altering  its 
dielectric  strength.  , 

Within  the  last  three  or  four  years^the  above  design 
had  been  modilicd  in  the  majority  of  extra  high-tension 
three-phase  cables  in  tliis  country,  which  now  have 
cores  of  a  120  deg.  sector  shape  in  place  of  the  circular, 
the  three  corners  being  more  or  less  rounded.  This 
results  in  making  the  dielectric  stress  more  uniform, 
owing  to  the  fact  that  the  dielectric  is  more  uniform 
in  thickness  between  the  cores  and  also  between  each 
core  and  the  sheath.  In  the  recently  introduced 
so-called  ■•  Lamina.  "  Henley  cable,  this  idea  is  oven 
more  perfectly  carried  out. 

CABLE     CONSTRUCTION. 

Lead  sheathing  is  naturally  la.rly  fu/ible  and  not 
of  very  great  conductivity,  and  it  is  conceivable, 
though  unlikely,  that  a  severe  short  circuit  might  result 
in  a  portion  of  the  lead  sheathing  assuming  a  con- 
siderable difference  of  potential  with  respect  to  the 
earth  in  which  the  cable  is  laid,  which  might  cause 
more  than  unpleasant  surprises  to  passers  by.  To 
minimise  the  risk,  the  Boar^  of  Trade  has  favoured 
the  introduction  of  a  number  of  thin  copper  strips 
placed  directly  beneath  the  lead  sheath  ;  the  object 
being  to  increase  the  conductivity  and  dimmish 
the  fusibility  of  the  sheathing  as  a  whole.  Occa- 
sionally, asin  some  of  Callender's  mains,  the  internal 
copper  sheathing  is  replaced  by  external  galvanised  iron 
armouring,  in  direct  contact  with  the  lead  sheathing. 
It  is  interesting  to  note  the  various  means  employed 
by  manufacturers  to  diminish  the  lost  space  due  to 
the  section  not  being  quite  filled  with  copper-as.  for 
example,  the  "  hammered  "  sections  B.I.  and  H.C.  ; 
the  introduction  of  a  few  wires  in  the  strand  of  different 
diameters,  as  in  Siemens,  and  the  almost  complete 
use  of  the  space  as  in  the  Henley  "  Laminae  ' 
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Another  cable  of  special  interest  from  the  point 
of  view  of  insulation  is  one  recently  designed 
by  Signor  Jona,  ol  Messrs.  Pirelli,  Milan.  It  is  a 
single  core  cable,  having,  as  previously  mentioned, 
a  thin  lead  sheath  encasing  the  stranded  conduct)  r, 
and  has  graded  insulation  from  the  inside  outwards. 
This  has  the  effect  of  giving  a  more  uniformdistribution 
of  potential  gradient.  There  is  first  a  layer  of  dielectric 
of  specific  capacity  6-i,  then  a  layer  of  specific  capacily 
47.  then  one  of  specific  capacity  4-2,  and  finally,  a 
layer  of  specific  capacity  of  4-0,  over  which  the  ordinary 
lead  sheath  is  placed.  This  particular  cable  has 
successfully  withstood  a  pressure  of  150,000  volts 
for  one  hour. 

ENERGY  LOSSES  IN  CABLES. 

By  far  the  greatest  loss  in  cables  is  due  to  the  resistance 
of  the  conductors.  Other  losses  are  unimportant  when 
compared  with  the  total  power  supplied  by  a  trans- 
mission, as  the  transmission  losses  themselves  are  of 
the  order  of  five  per  cent.,  while  these  minor  losses 
are  not  greater  than  ten  per  cent,  of  this  five  per  cent., 
which  means  only  a  half  per  cent,  of  the  total. 

The  greatest  care  has  to  be  exercised  in  the  jointing 
of  extra  high-tension  cables,  as  also  in  the  connection 
of  junction  boxes  and  end  connections,  otherwise  there. 
is  serious  risk  of  the  insulation  failing  at  these  places. 

RESONANCE. 

All  Imes  possess  a  certain  amount  of  capacity 
and  inductance,  and  the  circuit  has  a  natural  time  of 
swing  of  its  own— from  an  electrical  point  of  view, 
that  is.  energy  gets  alternately  stored  in  a  state  of 
strain  in  the  dielectiic,  and  in  a  magnetic  field. 
Generally,  this  time  of  swing  is  much  shorter  than  the 
period  of  the  alternating  current  employed,  and  trouble 
does  not  arise.  But  though  the  fundamental  of  the 
wave  may  not  resonate,  it  is  not  at  all  improbable 
that  the  third,  fifth,  or  seventh  or  other  odd  harmonics 
might  resonate,  and  cause  a  breakdown  of  the  insulation 
through  too  great  a  rise  of  voltage.  It  is  for  this 
reason  that  simple  sine  waves  of  E.M.F.  are  to  I., 
prefcrrcl  fnr  power  transmission. 

SURGES. 

A  surge  in  an  electric  circuit  is  generally  caused  b)- 
the  extremely  sudden  stopping  of  an  electric  current 
in  that  circuit,  such  as  might  be  caused  by  the 
instantaneous  interruption  of  a  short  circuit,  for  just 
before  the  interruption  of  the  short  circuit  a  large 
amount  of  energy  is  stored  in  the  space  surrounding 
the  conductors  in  the  -form  of  a  magnetic  field. 
Immediately  on  interruption  of  the  short  circuit,  as 
the  current  is  stopped  the  energy  can  no  longer  remain 
in  the  form  of  that  contained  in  a  magnetic  fi.-Id    bnt 


must  ije  at  once  converted  into  electrostatic  stress  in 
the  medium ;  that  is,  a  great  voltage  will  be  suddenly 
produced   between    the    conductors.     The    magnitude 
of  this  surge  voltage,  as  it  is  called,  is  approximately 
independent  of  the  length  of  the  line,  and  it  is  pro- 
portional to  the  current  broken  and  to  the  square  root 
of  the  ratio  of  the  inductance  of  the  circuit  to  the 
caiiacity.     Hence  the  surge  voltage  is  greatest  where 
the  inductance  is  high  and  the  capacity  low.  which 
means  that  the  surge  voltage  for  an  overhead  trans- 
mission will  be  much  greater  than  for  an  underground 
cable.     Prof.   F.  G.  Baum  has  shown  that  the  surge 
voltage  for  an  average  overhead  transmission  cannot 
be  greater  than  200  times  the  current  in  amperes,  at 
the  instant  of  breaking.     Further,  as  a    consequence 
if  E=R.M.S.  voltage  between  line  wires  and  neutral 
and  C  =  current  the  instant  before  interruption,   then 
for  a  sine  wave  with  instantaneous  interruption  the 
Maximum  strain  in  volts  =  1-4  (E  +  200  C). 
The  surge  voltage  will  be  less  than  this  by  an  amount 
dependent   on   the   slowness   of   current  interruption. 
He  further  points  out  that  with  still  greater  increase 
in  the  length  of  transmission  lines,  if  some  hundreds 
of  miles  are  used,  the   surge  voltage   frequency  may 
not  be  very  far  from  the  frequency  of  supply,  which 
means  that  some  factor  in  the  circuit  must  be  modified 
in  order  to  avoid  the  possibility  of  the  natural  time  of 
swing    of    the    circuit    coinciding    with    the    working 
frequency.       Needless  to  remark,  this  case  can  hardly 
occur  in  our  country. 

Actual  experiments  on  a  100-mile  line  working  at 
40,000  volts  have  shown  that,  on  suddenly  removing 
a  short-circuit,  induced  (or  "  kick-back  ")  voltages  are 
produced,  varying  from  two  and  a  half  to  six  times 
the  normal  voltage  ;  this  pressure  being  measured 
by  the  length  of  air-gap  broken  down.  Should  a 
■  distributed  load  be  used  these  effects  will  be  greatly 
reduced. 

LIGHTNING     AND     SHORT     CIRCUITS. 

.V  lightning  arrester  ought  to  be  able  to  remove 
swiftly  from  the  circuit  any  sudden  abnormal  rise  of 
pressure,  and  should  not  short-circuit  the  line  imme- 
diately afterwards.  It  is  probable  that  the  most 
reliable  arrester  would  be  one  having  a  capacity 
in  parallel  with  an  iiiductance  in  order  to  be  able  to 
absorb  high  or  low  frequency  effects,  but  so  far  no 
good  arrangement  of  this  sort  has  been  devised.  Up 
to  a  pressure  of  25,000  volts  or  so,  arresters  of  the 
non-arcing  type,  that  is,  with  multiple  gaps  in  series, 
used  either  with  or  without  a  resistance  in  series, 
appears  to  give  reasonable  security.  Above  this 
voltage   a' modified   form  of  the  Siemens'  arrester  has 
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been  fount!  fairly  successful  for  circuits  up  to  50,001) 
volts,  when  used  with  a  suitable  resistance  in  series 
between  it  and  the  ground.  This  latter  is  most 
important,  or  dangerous  surge  voltages  will  result  on 
the  stfdden  breaking  of  the  arc  across  the  arrester. 

It  is  now  considered  good  practice  to  fi-v  static  dis- 
chargers at  each  end  of  a  transmission  circuit  of  any 
length,  both  for  overhead  and  uiiiliTgrouiid  circuits. 

BOARD    OF    TRADE     REGULATIONS. 

The  position  of  the  Board  of  Trade  witli  regard 
to  extra  high-tension  transmissions  at  the  present  time 
would  appear  very  reasonable.  No  hard  and  fast 
rules  have  as  yet  been  made,  each  individual  case  being 
considered  on  its  own  merits. 

It  is  understood  that  a  definite  set  of  regulations  as 
to  extra  high-tension  work  is  about  to  be  issued  by  the 
Board  of  Trade,  but  it  is  not  as  yet  published.  It 
will,  without  doubt,  be  of  the  greatest  interest. 


Abstract  of  p.iper  read  before  the  Junior  Institution  of  Engineers, 


OPENINGS  FOR  TRADE  ABROAD. 


Germany. 

It  is  reported  that  a  number  of  additional  electric 
tramways  are  to  be  constructed  for  the  city  and  suburbs 
of  Hamburg  at  an  estimated  cost  of  ;£2,ooo,ooo. 

Spain. 

Tenders,  which  will  be  received  up  to  February  6th 
next,  at  the  office  of  the  Secretary  to  tlie  Port  Works 
Bocird,  Vigo,  are  invited  for  the  supply  of  a  petrol 
motor  launch  to  be  used  in  the  service  of  that  Board. 

On  January  6th  tenders  will  be  opened  at  the 
'  Casas  Consistoriales,"  Puente  Genii,  for  the  public 
lighting  of  that  town  by  means  of  electricity  during 
the  period  of  ten  years  ending  December  31st,  191 5, 
at  the  upset  price  of  about  £249  pei  annum.  A  supply 
of  2,500  candle-power  will  be  required. 

Bolivia. 

Referring  to  the  developmentof  railway  construction 
in  Bolivia,  the  Chilian  Times  states  that  the  surveys 
for  a  line  from  Oruro  to  Cochabamba  are  well  advanced, 
and  the  Government  has  entered  into  a  contract  with 
the  Antofagasta  and  Bolivia  Railway  Company  for 
the  survey  of  a  line  to  unite  Uyuni  with  Potosi. 
The  survey  and  plans  are  to  be  completed  not  later 
than  January  31st  next. 

Mexico. 

An  opening  for  hydio-eleclric  plant  occurs  in  the 
State  of  Vera  Cruz,  where  Mr.  J.  B.  Tannar  has  made  an 
application  for  an  appropriation  for  industrial  purposes 
of  2,500  litres  per  second  from  the  River  J.tiiiapa. 


Brazil. 

The  Ministry  of  Industry,  Ways  of  Communication 
and  Public  Works  has  been  authorised  to  expend 
about  ;^i.25o  on  plans  for  the  construction  of  a  railway 
between  S.   I.ui?:  .iii.l  (  :.xias,   Province  ot  RIaranhao. 

United  States. 

Portland  and  Kennewick  arc  to  be  connected  by 
railway,  and  a  track  about  200  miles  long  will  he 
needed,  as  well  as  two  bridges  over  the  Columbia  ami 
Willamette  rivers.  It  is  proposed  further  to  construct 
a  railway  between  Bellingham  and  Spokane  about 
300  miles,  dry  docks  in  Bremerton,  and  a  new  trans- 
continental line  to  a  point  on  Puget  Sound. 

Ceylon. 

Frniu  a  report  of  the  opening  ot  the  Legislative 
Council,  jniblished  in  the  Ceylon  Government  Gazette, 
it  appears  that  the  public  works  proposed  for  the  forth- 
coming financial  year,  include,  besides  the  construction 
of  buildings,  roads  and  bridges,  a  sum  of  Rs.  1,500,000 
on  railway  construction.  Of  this,  some  Rs.  350,000 
rapresents  additional  works  of  ordinary  character, 
Rs.  75,000  to  complete  the  tunnels  on  the  Kadu- 
gannavva  incline,  Rs.  100,000  for  works  at  Polgahawela 
station,  Rs.  300,000  (Rs.  150,000  in  the  present  and 
Rs.  150,000  next  year)  for  six  new  locomotives. 
Rs.  400,000  for  new  trucks  and  rolling  stock,  and 
Rs.  350,000  for  works  at  Colombo. 

British  India. 

The  East  Indian  R.iilway  Company  are  prepared  [o 
receive  tenders  for  the  supply  and  delivery  of  deck 
■  bridges  (about  60  ft.  in  the  clear),  as  per  specitication,  to 
be  seen  at  the  company's  oflices,  Nicholas  Lane  London, 
E.G.  Tenders  are  to  be  sent  to  the  secretary  nat  later 
than  noon,  January  3rd  next. 

Egypt. 

Tenders,  which  will  be  opened  on  February  loth,  19C6. 
are  invited  for  the  construction  of  tvvo  breakwaters  and 
the  supply  of  concrete  blocks,  in  accordance  with  speci- 
fications on  view  at  the  ollice  of  the  chief  port  engineer, 
Alexandria.  Tenders,  in  double  envelopes,  the  outer 
addressed  to  "  M.  le  Directeur-Gcnerale  des  Ports  cl 
Phares,"  Alexandria,  and  the  inner  inscribed  "  Offre-pour 
la  construction  dc  deux  brise-lanies  et  pour  la  fourniture 
de  blocs  artiliciels,"  should  be  delivered  not  later  than 
noon  on  February  loth. 

Belgium. 

Tenders  arc  invited  for  the  supply  of  varicus  manu- 
factures of  iron  and  steel  for  the  use  of  the  Belgian  Stale 
Railways  in  190G.  The  adjudication  will  take  place  at 
I  p.m.  on  January  yd  at  the  Bourse,  Brussels. 
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nOTOR   NOTES. 


THE     PARIS     MOTOR     SHOW. 

THE  exhibition  at  the  Grand  Palais  ami  the  Serici 
,  de  la  Reine  has  been  the  usual  success.    Thoplan 

ot  housing  the  industrial  wagons,  the  motor  omnibuses. 
and  the  autoboats  and  machinery  separately  is  an 
excellent  one,  and  the  Grand  Palais  was  thus  left  free 
for  a  magnificent  display  of  touring  cars. 

Among  the  leading  French  types  of  car  shown. 
the  Mercedes  naturally  occupies  a  prominent  place. 
and,  as  a  matter  of  fact,  many  of  the  modern  high- 
class  touring  cars  are  based  on  the  Mercedes  model. 
A  few  modifications  have  been  made  from  last  year's 
pattern,  chief  among  which  are  the  simplification  of 
the  ignition  and  the  new  carburetter,  which  is  certainly 
original  in  design. 

The  Darracq  car  also  embodies  some  novelties, 
principal  among  these  being  mechanical  government 
of  all  valves.  The  four-cylinder  machines  are  of 
15,  20  and  40  h.p.  Por  all  three  types  the  chassis  is 
very  strongly  built.  All  the  models  have  three  speeds, 
and  backward  drive,  the  top  speed  being  direct.  A 
novel  type  of  clutch  has  been  introduced,  permitting 
a  progressive  start.  There  is  also  a  new  system  of 
automatic  lubrication  enabling  all  joints  to  be  done 
away  with.  Some  of  the  principal  English  car  exhibits 
are  noted  in  detail  in  the  following  pages. 

A  visit  to  the  commercial  vehicle  section  of  the 
show  brought  pleasant  reflections  to  British  visitors- 
In   the   omnibus  and   lorry  section  it  is  plain  enough 


now  that  British  manufacturers  have  taken  the  lead. 
In  Paris  one  sees  little  or  nothing  of  the  motor  omnibus_ 
and  although  French  manufacturers  are  making 
omnibuses  these  are  mainly  to  the  order  of  thel.ondon 
companies,  the  demand,  as  is  well-known,  being  now 
very  much  in  excess  of  the  supply  possible  within  at 
least  a  reasonable  period.  Nor  was  the  motor-boat 
section  of  a  character  to  compare  with  the  recent 
exhibit  in  this  class"  at  Olympia.  In  the  machinery 
section  some  of  the  English  exhibitors  made  an  ex- 
cellent show,  notably  Messrs.  Ward,  of  Birmingham, 
and  Messrs.  Herbert,  and  Parkinson,  of  Coventry. 
Altogether  the  impression  given  by  a  visit  to  the 
show  is  that  British  manufacturers  are  regaining  the 
ground  lost  in  the  pleasure  car  business,  and  that  in 
the  commercial  branch  of  the  trade  they  are  destined  to 
hold  the  lead.  At  the  same  time  the  French  trade 
in  cars  with  Great  Britain  is  not  diminishing,  but 
this  is  accounted  for  not  by  any  fresh  lead  assumed 
by  France,  but  to  the  progressive  state  of  the  industry 
as  a  whole, 

8.     F.     EDGE    AND    CO.'S    SIX  CYLINDER  60-H  P. 
NAPIER  CHASSIS. 

The  engine  has  the  six  cylinders  arranged  in  pairs 
with  the  inlet  and  exhaust  valves  side  by  side  on  the 
left  hand.  The  valves  are  direct-acting,  driven  from 
the  cam  shaft,  which  with  all  its  actuating  mechanism 
is  enclosed  in  the  crank  chamber.  A  feature  in  the 
arrangement    of     the      details     of     the     engine     is 
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simplicity.  The  arrangement  of  the  inlet  anJ  water 
circulating  pipes  is  worthy  of  attention. 

The  Napier  carburetter  and  hydraulic  air  regulator 
is  fitted.  A  convenient  little  device  is  that  enabling 
the  carburetter  to  be  flooded  when  required  with- 
out raising  the  bonnet  of  the  engine.  It  should 
be  nctad  the  car  has  the  s>-stem  of  chainless  drive, 
which  system  was  originated  by  the  Napier  firm  on 
cars  of  large  horse-power.  Apart  from  the  mechanical 
advantages  of  the  system  itself  every  portion  of  it 
is  cut  from  the  solid  steel. 

Lubricating  is  self-acting,  worked  from  a  small 
force-pump  driven  from  the  engine,  and  every  bearing 
is  automatically  and  continuously  lubricated.  The 
ignition  is  the  Napier  synchronised,  and  it  may  be 
mentioned  that  the  mechanism  for  advancing  and 
retarding  has  been  considerably  simplified. 

The  clutch  is  self-lubricating,  which  ensures  that 
whenever  the  clutch  is  taken  out  a  thin  film  of  oil 
immediately  runs  over  the  disengaged  surfaces,  so 
that  when  the  clutch  is  let  in  again,  this  oil  is  gradually 
forced  into  the  little  reservoirs  that  are  provided  for 
it,  this  ensuring  a  certain  amount  of  slip  before  the 
gripping  action  takes  place.  Three  speeds  and  the 
usual  reverse  are  provided.  In  the  top  gear  the 
drive  is  direct  to  the  road  wheel-axle.  The  gear- 
axles  run  on  ball  bearings,  and  the  whole  is  contained 
in  a  relatively  small  box. 

Ball  bearings  are  provided  to  the  front  road-wheels, 
and  the  live  axle  is  fitted  with  roller  bearings  to  take 
the  weight  and  balls  to  take  the  thrust.  Ball  bearings 
are  also  fitted  to  the  steering  box,  containing  the 
screw  and  block.  Tlie  long  road  springs  and  the 
way  they  are  attached  to  the  chassis  frame  attract 
attention. 

On  the  shaft  the  differential  universal  joints  are 
cased  in,  and,  unlike  the  usual  principle,  radius  rods 


are  useil   to  take  up  the  strain  instead  of  its   being 
taken  by  the  springs. 

DENNIS     PATENT     WORM     QEAR. 

We  illustrate  to-day  the  patent  worm  gear  which 
has  been  recently  applied  by  Dennis  Bros,  to  motor 
omnibuses—worm  gearing  which  has  stood  the  test 
of  thousands  of  miles  with  entire«satisfattion.  It  is 
a  perfectly  silent  drive,  and  it  is  claimed  that  the 
efficiency  is  equally  displayed  whether  the  worm 
pinion  is  driving  the  worm-wheel  or  the  worm-wheel 
is  driving  the    pinion. 

The  worm-pinion  is  contained  in  a  specially  con 
structed  differential  gear-box.  and  runs  on  each  end 
on  most  efficient  large  ball  journal  and  thrust  bearings. 
The  worm-wheel,  of  4-diametral  pitch,  encircles  tin- 
diUerential  gear,  which  is  of  the  parallel  pinion  typv 
with  six  pinions  and  two  star  pinions.  The  rear  axle 
casing  is  a  malleable  casting,  with  specially  strengthened 
outer  flanges,  into  which  are  screwed  and  locked  tlu- 
live  axle  casings.  These  casings  extend  and  take  the 
bearing  of  the  road  wheels,  which  take  up  the  drive 
through  driving  stars  engaging  with  the  square  end 
of  the  live  axle,  and  fitted  into  recesses  on  the  rear 
hubs.  It  will  be  observed  that  by  this  system  of 
drive  the  wheels  have  an  independent  bearing  of  10  in. 
in  length,  on  which  to  support  the  weight  of  the  'bus 
and  passengers,  and  llie  live  axle  has  to  transmit  the 
drive  only. 

.•Ml  the  pushing  strain  is  taken  by  the  horn-plates, 
and  the  vertical  action  of  the  springs  is  taken  by 
phosphor-bronze   slides,   with  oil-boxes   cast   in  them 

GEAR     BOX. 

The  gear-wheels  are  made  from  case-hardened 
forged  steel,  of  large  diameter,  with  increased  width 
of  face  admitting  a  4-diametral  pitch   tooth.       Tiurr 


SHOWING     DEXXIS    DRIVING     A.XLE    AND    WORM     SUPPORTED     ON    LARGE     DIA^rETER    COMDI.VEU 
BALL    JOURNAL    AND    THRUST     BEARINGS. 

The  rear  wheels  have  a  lo-in.  phosphor-bronze  bearing  on  the  axle  casing,  thereby 
rehevmg  the  drivmg  axle  of  any  w^eight,  which  engages  through  a  positive  clutch  with  the 
outside  of  the  driving  wheels. 
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SHOWING    WORM     WHEF.I.,      DRIVING     AXLE,     JOURNAL 

AXD      THRUSl        BALL        BEARINGS,      DOUBLE  -  SPOKED 

REAR    WHEELS,    ETC. 


is  sufficient  lead  on  the  sliding  gears  to  facilit.itc 
changing,  and  a  direct  drive  is  obtained  on  the  top 
speed,  disengaging  entirely  the  secondary  shaft  through 
a  si.x-jaw  clutch. 

Wlien  the  lower  half  of  the  case  is  detached,  it  reveals 
the  bolts  and  clips,  keeping  the  main  shaft  in  position, 
which  can  be  lowered  without  disturbing  the  clutch 
or  bolted  section  of  the  gear-box.  It  is  said  to  lie 
the  only  omnibus  or  heavy  vehicle  gear-box  with  a 
direct  drive  on  the  top  speed,  in  which  the  secondare, 
shaft  is  stationary  and  no  gear-wheels  revolve. 

Attention  may  be  directed  to  the  large  diameter 
journal  and  thrust  ball  bearings  to  the  main  shaft. 
and  the  detachable  lower  half  of  the  box,  taking 
away  the  secondary  shaft  and  reverse  gears  without 
disturbing  the  main  shaft,  which  in  turn  can  be  lowered 
without  disturbing  the   main  gear-box   frame. 


ENGINE. 

the    J4-h.p. 


The  motor  of  the  j^-h.p.  four-cylinder  motor 
omnibus  is  of  the  enclosed  vertical  type,  and  has  four 
cylinders,  4  in.  bore  by  5  in.  stroke,  developing 
24  h.p.  at  900  revolutions  per  minute,  with  the  power 
to  accelerate  at  28  h.p.  The  20  h.p.  has  a  4  in.  bore 
by  5  in.  stroke,  developing  a  20  h.p.  at  900  revolutions 
per  minute.     The  cylinders  are  cast  separately,  and 


SHOWING     WORM    PINION'    SUPPORTED    ON     LARGE 

DIAMETER    BALL    JOURNAL    AND  THRUST 

BEARINGS. 

the  crank-shaft  has  a  bearing  between  each  cylinder, 
i'he  crank-shaft  is  case-hardened,  with  ground-bearing 
surfaces.  The  ignition  is  high-tension  electric,  and 
the  engine  is  fed  from  the  Dennis  automatic  carburetter. 
The  bottom  half  is  detachable,  without  disturbing 
the  crank-shaft,  to  admit  of  easy  examination  or 
adjustment  of  the  bearings. 


December  zg,   190; 


PAGE'S    WEEKLY 


US' 
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inPROVEMENTS    IN    TRUCKS. 


APAPIiR     on    this    subject    was     read    by    Mr. 
Elmer  E.  Cook  at  "a  meeting  o£  the  Tramways 
and  Light  Railways  Association    on    December   15th. 
The  author  said  that  it  had    become    quite    obvious 
to  everyone   engaged   in    the    operation,    building   or 
equipping    of    tramways,    that    more   attention   must 
be  paid    to    wliat    had  heretofore  been  considered  of 
minor  importance,  namely,  the  truck  or  bogie.      With 
the  exception  of  probably  the  radial  truck,  there  had 
been   practically  no    improvements  worth  mentioning 
in    electric-traction     trucks     for    the    past    six   years. 
Mearly    all    the    defects   to  be    found   in  the  present 
trucks     might     be   summed    up    in    the    one    phrase, 
'•  bad  fitting."     Such  an   important   member  of  a  car 
should  never  have  been  allowed   to   be   put   together 
in  such  an  unworkmanlike  manner.     By  well-designed , 
he  meant  that  not  only   were    the   various    members 
of  the  truck  all  logically    of    the    correct    proportions 
r-igarding    strength,    and    consistently   light   through- 
out,  but  that   the  spring    distribution,    especially    in 
the    case    of    the  rigid   wheel-base    single  truck,   had 
reached  a  degree  of  art  which  might  be  termed  perfec- 
tion.      The    tramway  manager  looked  at   the  wreck 
of     one      of     these     machines     with     dismay.       He 
examined     the     various    parts    of    its    anatomy,     he 
noticed     the    oblong    holes,     the    lack    of   symmetry 
in  the  horn  block  openings,  the  journal  brasses  worn 
to  a  knife-edge   at   one   end,  while  still  retaining  half 
its    original    metal    at    the   other    end  ;      the   journal 
brass  worn  entirely  through  on  one  side,    while     the 
other  side  was  ahnost  as  perfect    as   the  day  •  it  was 
cast  ;    or  the  axle  journals  worn  taper  due  to   uneven 
wear,  and  he  asked  himseli  tlie  reason. 

FAULTS  IN  STANDARD  TYPES. 

In   plain   English,  .the  only  fault  which    could    be 
found  with  the  standard   types  of  trucks    to-day    was 


the  lack  oi  v.ui^iunuv^  .ni.i  i.umg,  and  the  same  care 
in  bolting  together  as  in  many  of  the  other  less 
important  parts  of  the  car.  The  causes  which  had 
contributed  towards  this  discreditable  state  of  affairs 
had,  in  Mr.  Cook's  opinion,  been  entirely  due  to  the 
inexperience  and  conser\'atism  prevailing  throughout 
the  tramway  world,  including  the  committees,  as  well 
as  the  engineers  and  managers.  It  was  all  a  question 
of  price.  So  conser\-ative  were  the  various  com- 
mittees and  engineers  that  even  a  British-made  trucl: 
could  not  be  sold  in  competition  with  cheap  American 
trucks,  unless  the  price  was  less. 

AVERAGE     UIFE      OF     TRUCKS. 

The  average  life  of  this  type  of  truck  was  about 
five  years,  which  was  about  the  length  of  time  that 
had  elapsed  since  the  boom  in  electric  traction  began 
in  this  country.  The  London  County  Council,  in 
their  latest  specification,  were  insistently  demanding 
machine-fitted  trucks,  and  the  demand  should  soon 
become  general. 

The  question  how  much  machinery-  was  necessary 
to  construct  a  truck  properly  a  very  pertinent 
one.  The  journals  and  journal  brasses,  although  thty 
had  often  run  hot  and  the  manufacturer  had  been 
accused  of  bad  workmanship  on  their  account,  owed 
their  deficiencies  to  the  parsimony  of  their  buyers. 
The  reason  that  they  wore  out  at  one  end  or  one  side, 
and  tapered  the  journals,  was  that  the  inside  of  the 
journal  box  had  not  been  properly  machined,  but  had 
been    fitted   into  the  truck  just  as  it  came  from  the 

foundry. 

The  proper  method  of  machining  and  attaching 
the  various  members  of  a  truck  not  only  gave  a 
full  fractional  grip  of  the  bolts,  but  made  it  pcssible 
at  the  same  time  to  erect  a  truck  which  was  in  perfect 
square    and    alignment    "ith    itself,    without     leaving 
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any  1111. iiic  strains  upon  any  particular  member,  such  as 
was  invariably  the  case  in  a  truck  which  was  erected  with- 
out  macliining.  and  wliich  liad  to  be  forced  in  square. 
GOOD    MACHININCS    NECE8BARV. 

Special  attention  should  lie  given  to  the 
various  members  of  the  brake  rigging.  All  the 
\vearing-b9lts  should  be  carefully  case-hardened,  and 
some  should  even  be  arranged  with  movable  bushes 
carefully  case-hardened,  and  so  placed  that  they 
could  be  easily  removed  when  excessive  wear  had  taken 
place.  Of  course  all  the  bolts  and  pins  should  also  be 
carefully  machined  r.nd  hardened.  These  remarks 
were  applicable  to  all  types  of  trucks,  but  in  boj-ie 
trucks,  either  equal  or  unequal  wheeled,  careful 
attention  should  also  be  given  to  the  perfect  machining 
of  the  bolster  housings  where  they  attach  to  the  side 
frames  of  the  trucks,  as  well  as  to  the  bolster  itself. 
Of  course  the  idea  was  to  machine  only  those  parts 
which  actually  improved  the  qualities  of  the  trucks  as 
well  as  increased  their  life.  It  seemed  unnecessary 
to  add  that  the  matter  of  machining  could  be  carried 
to  a  ridiculous  length,  which  meant  unnecessary  cost 
without  getting  any  equivalent  in  the  way  of  increased 
life  or  comfort. 

In  the  case  of  the  rigid  wheel-base  truck,  he  was 
not  sure  that  it  would  be  wise  to  machine  either 
the  outsides  of  the  boxes  or  the  inside  of  the  horn 
block,  for  the  reason  that  the  best  experience  demon- 
strated that  it  was  advisable  to  have  a  considerable 
amount  of  lost  motion  at  these  points,  especially  if 
the  wheel-base  of  the  truck  was  rather  long  for  the 
radii  of  the  curves. 

THE     CAR     UNIT. 

He  believed  all  were  agreed  that,  as  a  general  pro- 
position, the  car  unit,  as  represented  by  the  ordinary 
single-truck  car.  was  in  most  cases  too  small,  and  in  a 
great  many  cases  the  car  unit,  as  represented  by  the 
bogie  or  double-truck  car  \vas  too  large.  In  the  case 
of  bogie  cars,  the  first  cost  had  to  be  considered  as 
well  as  maintenance,  and  the  general  rule  had  been 
to  use  two  motor  equipments,  thus  reducing  the 
amount  of  adhesion  available  for  traction  purposes 
by  from  20  to  30  per  cent.  The  advantages  of  the 
bogie  cars  were,  of  course,  that  a  larger  car  unit  was 
possible  than  with  the  rigid  wheel-base  truck,  and  a 
better  riding  car  ;  while  the  advantages  of  the  single- 
truck  car  were,  of  course,  its  cheaper  first  cost, 
and  the  fact  that  it  gave  ioo;per  cent,  traction  efficiency. 

The  radial  truck  combined,  in  his  opinion,  the  best 
qualities  of  both  these  types  of  trucks,  while  cxcluriin^ 
all  the  disadvantages  found  in  either  type.  It  could  be 
adapted  to  any  size  of  car,  ranging  in  length  from 
14  ft.  to  32  ft. 


In  the  case  of  the  shorter  cars,  its  first  cost  was 
about  75  par  cent,  greater  than  the  ordinary  rigid 
wheel-base  truck  ;  but  where  it  displaced  bogie 
trucks,  the  first  cost  was  not  only  less,  but  it  gave 
the  lull  traction  efficiency  of  the  rigid  wheel-base 
truck,  and  the  splendid  riding  qualities  of  the  bogie 
trucks,  and  by  the  application  of  only  two  motors. 
In  addition  to  this,  it  had  not  the  destructive  effect  en 
permanent  way  or  special  work  unavoidable  with  the 
rigid  wheel-base  truck,  neither  was  it  wearing  out  eight 
wheels,  four  axles,  eight  brake  shoes,  or  in  many  ways 
costing  the  same  amount  to  maintain  as  in  the  case 
of  the  pair  of  bogie  trucks. 

THE     RADIAL     TRUCK. 

In  the  case  of  steel-tyred  wheels,  on  the  radial  truck 
the  flanges  might  be  thicker  than  upon  the  rigid  wheel- 
base  trucks,  for  the  reason  that  the  radial  action  gave 
a  much  better  clearance  at  curves.  This  was  a  most 
important  factor,  as  generally  it  was  the  lack  of 
sufficient  material  in  the  wheel  flanges  owing  to  the 
narrowness  of  the  grooved  rail,  that  caused  so  much 
annoyance  and  e.xpense  in  the  maintenance  of   wheels. 

Last  but  not  least  of  the  many  advantages  of  radial 
trucks  was  the  saving  of  current.  The  truck  having 
no  work  to  perform  in  the  direction  of  tearing  up 
permanent  way,  and  by  its  working  principle  having 
almost  entirely  obviated  the  friction  at  curves  and 
turnouts,  it  logically  followed  that  a  saving  in  current 
would  take  place. 

THE     DISCUSSION. 

-  Mr.  Peckham.  who  opened  the  discussion,  objected 
to  the  statement  that  there  had  been  no  improve- 
ments made  in  electric  traction  trucks  in  the  last 
six  years,  as  he  himself  had  made  improvements 
during  the  last  year  and  a  half  that  enabled  him  to 
handle  successfully  a  24-ft.  car  body  on  a  6-ft.  whe?l 
base.  He  had  alw-ays  been  a  believer  in  the  canti- 
lever truck,  which  properly  supported  the  overhanging 
of  the  car  body.  He  had  tested  the  radial  truck 
a  good  many  years  ago. 

Mr.  Cooke  wished  to  know  what  radius  coidd  comfort- 
ably be  taken  by  a  radial  truck  corresi)onding  to  a  car 
which  would  be  taken  by  an  oiilinary  6-ft.  wheel-base, 
rigid  truck. 

Mr.  Mountain  said  there  was  a  desire  in  the  manu- 
facture of  trucks  to  have  everything  as  well  built  as 
possible,  but  the  prices  paid  would  not  permit  of  this. 
He  thought  he  might  mention  that  the  trucks  which 
were  being  built  for  the  London  County  Council  at  the 
present  time,  were  a  great  improvement  on  what 
had  gone  before.  The  design  provided  for  the  levelling 
up  of  the  brass  in  such  a  way  that  it  had  a  free  rocking 
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PART   OF    A   CHART   SHOWING   COMI'ARATIVE    TRSTS    OF    TWO   SIMILAR     CARS,    ONE    KITTED    WITH    A    RAUIAL 

TRVCK,   THE    OTHER    WITH    A    RIGID    TRUCK. 

The  tests  were  carried  out  between  Selly  Oak  and  Birmingham  and  back. 
Car  tilted  with  radial  truck Car  fitted  with  rigid  truck. 


movement,  whicli  put  any  undue  strain  ami  wear 
.upon  the  brass,  and  almost  centred  the  whole  strain 
or  weight  of  the  car  exactly  m  the  position  of  the 
axle  boxes  where  it  was  required.  He  would  urge 
upon  tramway  managers  the  necessity  of  treating 
the  truck  as  a  mechanical  appliance.  His  experience 
liad  been  that  to  machine  a  horn  block  inside,  was  un- 
floubtedly  an  important  point.  Although  it  was  a 
very  expensive  method,  it  had  been  found  that  it 
added  very  much  not  only  to  the  life  of  the  truck  but 
to  the  ease  with  which  it  ran. 

THE     PROBLEM     OF     PERFECT     RADIATION. 

Professor  Cams  Wilson  >.i\<\  he  Iiappencil  to  know 
at  the  present  time  of  more  than  one  light  railway  in 
this  country,  in  which  a  successful  radial  truck  would 
practically  be  a  solution  of  the  financial  difificulties 
involved  in  getting  the  line  built.  That  type  of 
truck  should  also  be  useful  in  negotiating  curves  in 
towns,  and  he  believed  the  radial  ttuck  had  come  to 
stay.  At  the  same  time  he  had  not  yet  been  satisfied 
that  a  radial  truck  had  been  designed,  which  would 
go  properlv  under  all  conditions  of  running.  It  seemed 
to  him  to  be  an  exceedingly  difficult  problem. 

Questions  also  arose  in  connection  with  the  centri- 
fugal action,  but  if  the  motor  can  be  arranged  on  the 
outside  and  counterbalanced  the  centrifuga  action  of 
the  car  bodv,  that  would  be  a  step  in  advance.  Then 
there  was  ;be  difficulty  of  getting  perfect  radiation 
in  a  radial  car.  In  the  case  of  going  round  a  curve  of  a 
certain  radius,  the  angular  displacement  of  the  radial 
truck,  with  the  centre  line  of  the  car  body,  was  a  fixed 
quantity  quite  independent  of    he  speed,  and  some  kind 


of  spring  arrangement  was  necessary  to  bring  the 
truck  back  into  its  central  position  when  it  was  off  the 
curve.  You  had  to  adjust  the  strength  of  the  spring 
to  what  theoretically  were  im])0ssible  conditions,  for 
it  was  clear  you  could  not  get  a  spring  that  would  give 
the  same  amount  of  pull  and  keep  the  proper  radiation 
at  two  different  speeds  on  the  same  cur\'e  or  at  the 
same  speed  on  two  different  curves.  It  was  a  very 
■difficult  problem,  and  it  must  be  admitted  that  the 
very  best  radial  car  that  had  been  made  would  only 
radiate  at  certain  specified  speeds  and  curves.  He- 
thought  it  was  a  mistake  to  assume  that  radial  trucks 
were  not  going  to  effect  any  saving  on  the  straight. 

Mr.  J.  S.  Warner  said  he  knew  in  engineering  of 
no  class  of  .ser^-ice  in  which  iron  work  was  subjected 
to  such  trying  conditions  as  had  to  be  undergone  by 
tramway  car  trucks.  He  was  rather  surprised  that 
no  one  had  mentioned  the  deflection  of  axles.  I7n- 
donbtedly.  tramway  rolling  stock  was  in  need  of  im- 
provement. It  seemed  to  him  that  if  one  had  a  short 
truck,  with  a  rigid  wheel-base,  driven  over  a  central 
pivot,  one  was  sure  to  get  a  lot  of  oscillation  in  that 
truck,  unless  the  wheel-base  was  at  least  tqual 
to  the  gauge.  He  would  impress  on  tramway 
engineers  that  in  designing  a  machine  that  had  to 
work  in  mud  and  water,  it  was  necessary  to  think 
in  a  very  different  way  to  when  designing  railway 
rolling  stock. 

Mr.  .^cland  said  he  had  advised  the  ChesterfieUi 
Corporation  to  adopt  the  radial  truck.  The  sharpest 
curves  in  Chesterfield  were  40  ft.  radius  from  the  inside 
rail,  and  they  took  those  curves  at  a  speed  of  four  to 
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five  miles  per  hour  only.  The  whole  point  of  tin-  '.  '■ 
truck  was  the  giving  of  the  car  wheels  on  the  cu;  \  -, 
and  he  had  made  verj' careful  investigations  electri  i ,  IK 
as  to  the  working  of  thi.>  truck. 

RAIL    CORRUGATION. 

Mr.  J.  B.  Hamilton-said  that    in  Leeds    they  had 
trucks  which  were  amoni;  the  earliest  used  in  Enyl mil 
for  electric  traction,  and  which  had  been  running  1  "n- 
tinuously  since  the  autumn  of  1897.    Out  of  i  •      t 
five  trucks  wliiclv  were  then  supplied,  oul\-   r 
roquircd  anything,  like  a,  thorough  overhaul- 1 
his  experience  did  not  bear  out  the  view  <x|  i 
by  Mr.  Cook,  that  the  life,  of  such  a  truck  was  liv.-  \  -    j-. 
In  view  of  the  agitation  for  higher  speeds,  it  ua>  tlear 
these  could  only  be  obtained   if  tramway  managers 
were  prepared    to  have  proper  trucks  put  under  the 
cars.    Salvation  lay  in  that  direction.    Latterly,  a  sub- 
committee  at   Leeds   had     been   inquiring   into    rail 
corrugation,    which    in    the   old     days  oi.  the    horse- 
tramway  was  practically  unknown.     It  was  a  curious 
thing  that  the  principal  rail  corrugation  occurreti  on 
flat  curves,  curves  of  a   100  to  150  ft.  radius  on   the 
outside  rail,  and  he  wondered  if   there  was  anvthnig 
in  the  action  oi  the  car  which  caused  this  corrugation- 
The  author,  in  replj-ing  on  the  discussion,  stated  that 
with  regard  to  the  possible  wheel-base  on  a  minimum 
curv'e,  he  would  not,  on  a  30-ft.  radius  curve,  think 
of    running   anything  greater  than  a  6-ft.  6-in.  rigid 
truck,  but  it  was  perfectly  possible  to  run  an  8-ft.  6-in. 
radial  truck  on  the  same  track.     At  40  ft.  the  wheels 
base  could   be   increased   to    10  ft.,   and  at   soft,   to 
1 1  ft.   or    12  ft.     The   idea    of   the  radial   truck   was 
really  taken  from  the   leading  bogie  wheels  of    the 
English    locomotive,   but    when    applied    to    electric 
traction,  the  imperfect  understanding  of  the  problem 
leads  to  some  ditticulties.     He  thought  that  Professor 
Cams  Wilson  seemed    to  be  labouring  under  a  mis- 
apprehension  as   to  the   spring   arrangement,    which 
was   put   on   more   to   prevent    "  hunting  "    than   to 
prevent  the  truck   overhanging  when   it  came  out  of 
the   curve.     As   to   the   difference   between   practical 
and  theoretical  radiation,  it  was  certain  in  practice 
that  the  radiation  took  place  without  any  cutting  or 
grinding.     There  remained  that  slip  and  glide  which 
was  a  feature  in  all  fixed  wheels,  or  wheels  on  fixed 
axles,  a  difficulty  which  was  neither  accentuated,  nor 
decreased  in  the  radial  truck.     It  would  be  admitted, 
however,  that  if  it  were  possible  to  run  an  8  ft.  6  in. 
wheel-base  without   increasing   other  troubles,  it  was 
an  advantage.     In  regard  to  the  question  as  to  life 
of  trucks,   of  course,   it   was     possible   that  a   truck 
which  became  useless  in  live  years  on  one  line,  would 
last  ten  or  fifteen  years  on  another  line. 


NEW5    ITEHS. 


.\   .-,.,;  Ill  ,    ,  I    the  North  of  England  Institute 'of 
Mining  and  Mechanical  Kngineers  has  been  appointed 
to  make  arrangements,  for  the  reception  of  the  members : 
of  the  American  Institutioa  of  Mitumg— EiigiDieers  Jan  . 
t!  eir  visit  to  the  distrirf  at  the  end  of  July. 

The  armoured  cruiser  Tsukuba  was  successfully 
launched  on  Tuesday  at  Kure,  this  being  the  fir.st 
armoured  cruiser  built  entirely  in  Japan  without  aid 
from  abroad;-  In -speeches  delivered  at  the  ceremony 
sinfere  recognition  was  made  of  the  debt  Japan  owes 
to  British  tuition  in  shipbuilding. 

Kor  the  latest  Cunarder  now  in  course  of  construc- 
tion Messrs.  Brown,  Lennox  and  Company,  of  Ponty- 
priad,.  South  Wales,  a,re  inanufacturing  the  largest 
cable  as  yet  made  for  ships'  use.--  The  iron  is  33  in. 
diameter  at  the  smallest  part  of  the  link  ;  each  link 
measures  about  22J  in.  in  length,  and  weighs  with  the 
crucible  cast  steel  stud  about  160  lb. 

The  annual  distribution  of  the  certificates  awarded 
to  students  of  the  Crystal  Palace  Company's  School 
of  Practical  Engineering  was  held  on  the  21st  inst., 
.Sir  William  Mather  in  the  chair.  The  certificate  of 
honour  was  awarded  to  G.  O.  Sharpe,  and  the  Wilson 
Premium  to  W.  L.  Wilkinson  for  a  paper  read  before 
the  Crystal  Palace  Engineering  Society  on  "Building 
and  Road  Construction  in  India." 

According' to  the  annual  report  of  the  Parsons 
Marine  Steam  Turbine  Company,  turbine  engines  to 
the  extent  of  382,500  hcrse-power  are  now  under  con- 
struction in  the  United  Kingdom.  It  is  only  four  years 
since  the  first  turbine  passenger  steamer  began  to  run, 
and  already  the  turbine  engines  under  construction 
form  a  large  proportion  of  the  marine  steam-engines 
that  are  being  built.  Thirty-eight  shipbuilding  and 
engineering  companies  have  taken  out  licences  from 
the  Parsons  Company  to  construct  turbine  engines. 
Fourteen  of  these  companies  are  in  England,  nine  in 
Scotland,  four  in  the  I'nited  States,  two  in  Ireland, 
and  one  each  in  Canada,  Japan,  Germany,  Italy, 
Holland,  Belgium,  Austria,  France,  and  Scandinavia. 
Three  Cunard  steamers,  two  of  them  over  30,000  tons 
and  on;,  over  20,000  tons,  and  two  Allan  steamers 
each  of  about  15,000  tons,  are  building,  and  will  be 
fitted  with  turbine  engines,  and  these  five  represent 
more  than  the  indicated  horse-power  of  all  the  rest  of 
the  turbine  steamers  now  building  in  any  part  of  the 
world. 
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CIVIL    ENGINEERING    PROJECTS    IN    THE    STATES. 


T^  HE   current   number  of   the   Scientific   American 


1 


presents   its    readers    witli    a   retrospect   of   the 


year,  in  which  prominence  is  given  to  civil  engineer- 
ing projects  in  the  States  and  elsewhere.  As  regards 
the  Panama  Canal  our  contemporary  is  very  frank. 
"We  shall  not,"  it  remarks,  "be  charged  with  having 
an  undue  estimate  of  the  importance  of  the  Panama 
Canal  if  we  state  that  this  is  one  of  the  most  serious 
problems — 'political,  commercial,  or  militai'y-^on- 
fronting  this  country  to-day  ;  nor  shall  we  be  accused 
of  undue  pesaimism  if  we  suggest  that  the  way  in 
which  we  have  handled  this  great  problem  during  the 
past  few  months  has  added  nothing  to  our  reputation 
for  constructive  and  e.tecutive  ability  in  a  work  of 
this  magnitude.  There  have  been  resignalions  with- 
out number,  including  that  of  the  chief  engineer ;  we 
have  appointed  boards  of  control,  only  s\immarily  to 
disband  them ;  we  have  spent  ten  million  dollars, 
even  before  we  know  what  kind  of  a  canal  we  intend 
to  build,  or  bj'  what  particular  method  we  will  build 
it  ;  and  finally,  after  calling  together  an  advisory 
board  composed  of  the  most  representative  engineers 
of  the  world,  in  order  that  they  may  tell  us  just 
what  kind  of  a  canal  \ve  should  construct,  we  are 
hysterically  threatening  to  ignore  their  decision  even 
before  they  have  had  trnie  officially  to  render  it.  The 
Scientific  American  is  of  the  opinion  that  there  are 
just  three  things  for  the  United  States  to  do  if  it  is  to 
maintain  its  national  dignity  and  successfully  carrj' 
through  this  gigantic  work:  the  first  is  to  accept  with- 
out question  the  type  of  canal  recommended  by  the 
board  ;  the  second  is  to  let  the  whole  work  by  con- 
tract, uai^et  the  absolute  supervision^  of  a  chief 
engineer;  and  the  third  is  to  vote  him  ungrudgingly 
the  appropjiations  which  are  necessary  to  carry  on 
the  work  upon  the  scale  and  by  the  methods  that  he 
shall  determine.  If  this  be  done,  the  United  States 
within  a  single  decade  will  possess  a  sea-level  canal 
deep  enough  and  broad  enough  for  any  possible 
development  in  the  size  of  the  ships  of  the  future, 
and  capable  of  giving  them  unhindered  passage  from 
the  Atlantic  to  the  one  tidal  lock  on  the  Pacific. 
.Moreover,  if  these  conditions  are  fulfilled,  they  are 
satisfied  that  a  sea-level  canal  will  be  placed  at  the 
service  of  the  country  in  practically  the  same  time  as 
one  built  with  locks  and  having  the  same  capacity.'' 

In  the  resume  of  civil  engineering,  attention  is  called 
to^  the  truly  "marvellous  development''  in  the  use  of 
armoured  concrete   construction,   and   the   opinion   is 


expressed  that  .contcete-steel  Will  ex*ft  i'lfcre  power- 
fur  influence  within  the  field  of  the  civil  engineer  than 
any  single  invention  <inr»  the  intn  rin,  ticn  ,,f 
Bessemer  steel. 

-■is  regards  .\iiierKau  L)rl^ige^,  it  i=  reci  rded  .tu.it, 
with  the  exception  of  the  Blackwell's  .Island  Bridge 
across  the  East  River,  New  York,  the  great  structures 
planned  across  that  river  have  made  but  little  pro- 
gress. The  Blackwell's  Island  Bridge'  is  completed 
as-  to  its  substructure,  and  the  superstructure  is  now 
in  course  of  erection.  The  Manhattan  Susjjeusion 
Bridge,  after  two  years  of  delay,  has  been  switched 
into  the  courts,  and  progrt-s,  at  lea>t  on  the  super- 
structure, is  at  a  standstill 

The  completion  of  sonic  iouii.x-iiiicicsuni;  unmel 
work  is  recorded.  A  most  important  event  of  the 
year  was  the  completion  of  Chicago's  freight,  express, 
ind  mail  subways  ;  for  upon  the  successful  operation 
of  the  system  will  depend  its  extension  to  other  citie-. 

During  the  latter  part  of  the  year  gratifying  pro- 
gress has  been  made  in  dredging  the  great  Ambrose 
Channel,  7  miles  in  length  and  40  it.  in  depth,  which 
is  to  forjn  the  future  entiancc  10  New  York  Har- 
bour. 

The  great  »ea  wall  oi  Galvc.-^lon,  for  the  protecti-jn 
of  that  citj'  against  a  repetition  of  the  disaster  of 
September  Sth,  1900,  was  completed  during  the  year, 
and  the  work  of  filling  in  back  of  it,  and  thereby 
raising  the  grade  of  the  city,  has  been  steadily  carried 
on.  An  interesting  coincidence  in  the  field  of  civil 
engineering  is  the  completion  during  tha  year  of  th^ 
two  largest  modern  reservoirs  built  for  city  water 
supply — namely,  the  Wachusett  reservoir  for  the  sup- 
ply of  the  city  of  Boston,  and  the  new  Croton  reser- 
voir for  the  supply  of  New  York  city.  The 
Wachusett  resei-voir  dam  extends  129  ft.  above  ground 
level  and  158  ft.  above  its  lowest  foundation,  and  it 
impounds  63,000,000,000  gallons  of  water.  The  Croton 
extends  157  ft.  above  ground  level,  297  ft.  above  its 
lowe.st  foundation,  and  it  impounds  32,000,000,000 
gallons.  The  Jerome  Park  reservoir,  in  New  York, 
easterly  basin  has  now  been  fully  concreted,  and  is 
ready  to  receive  water.  The  important  task  of  pro- 
viding additional  water  supply  for  the  future  need's 
of  New  York  city  has  been  advanced  by  the  passing 
of  the  necessary  legislation.  The  Board  of  Water 
Supply  has  presented  a  report  of  the  plan  of  its 
engineers  to  sfcure  a  daily  additional  supply  of  from 
500,000,000  to  600,000,000  gallons  of  water. 
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CONTRACTORS'    NEW5. 

We  shall    be    pleased    to    Insert    under  tbU   column,  Iree  ol  charge,    particulars  ol   open   contracts. 


CONTRACTS    OPEN. 

Last  Dav 
Manchester. — Laying  underground  tele- 
plionc  pipes  (Contract  No.  12)  with  other 
.ippurtcnant  works,  fur  the  Special  Com- 
mittee on  Telephones.  City  Surveyor's 
Otiice,  Town  Hall,  Manchester     Jni.    2 

London,  E.C. — For  the  supply  and  delivery 
oi  deck  bridges  (about  60  ft.  in  the  clear) 
for  the  East  Indian  Kailway  Company, 
as  per  specification  to  be  seen  at  the 
Company's  offices.  Mr.  C.  \V.  Young, 
secretary.  Nicholas  Lane,  London,  E.C...     Jan     3 

Hamilton  {Scotland). — For  the  removal 
of  the  present  bridge  carrying  the  Sand- 
fnid  highway-  over  the  Kype  Water,  and 
the  construction  of  a  new  steel  girder 
bridge  in  lieu  thereof,  for  the  District  Com- 
mittee of  the  .Vliddle  Ward  of  the  County 
of  Lanark.  Mr.  W.  L.  Douglass, 
district  engineer.  District  Offices, 
Hamilton         Jan.     5 

Grimsby. — For  plant,  buildings,  and  cables 
to  the  following  specifications,  for  the 
Corporation  :  (Specihca'ion  No.  35) 
engine  and  dynamo— 500  k.w.  continuous- 
current  dynamo  direct-coupled  to  high- 
speed double-acting  engine  ;  (36)  water- 
tube  boiler  and  underfeed  stokers  ;  (37) 
extension  of  switchboard  ;  (38)  condens- 
ing plant— surface  type  ;  (39)  buildings — 
— bills  of  quantities  for  extension  of 
engine-room,  new  coal  bunkers,  and  new 
store  ;  (43)  pipework  ;  (44)  coal-conveying 
plant— two  scraper  conveyors  and  one 
elevator  ;  (45)  supply  of  cables  (lead- 
covered,  paper-insulated).  Mr.  W.  -V. 
Vignoles,  borough  electrical  engineer. 
Corporation  Electricity  Works,  Grimsby...      Jan.    5 

Leylon,  (Essex).— Construction  of  nine 
miles  of  double  tramway  track,  and  for 
all  materials  connected  therewith,  for 
the  Leyton  L'rban  District  Council.  Mr. 
William  Dawson,  M.lnst.C.E.,  sur- 
veyor, Town  Hall,  Leyton  ...         ...       Jan.    S 

Bristol.— Supplying,  ti.\ing,  setting,  and 
mounting  of  two  Cornish  boilers,  5  ft.  6  in. 
diameter  and  15  ft.  oin.  long,  at  their 
workhouse  at  Eastville,  and  removal  of 
two  boilers  now  in  use,  for  the  Guardians. 
Mr.  J.  J.  Simpson,  clerk,  St.  Peter's 
Hospital,  Bristol         Jan.    S 

Southsea. — E.xtension  of  pier,  for  the 
Southsea  Clarence  Esplanade  Pier  Com- 
pany. Mr.  Alfred  H.  Bone,  C.E., 
engineer,  148,  High  Street,  Portsmouth...      Jan.  10 

West    Hartlepool.— For   the   works  re- 

iiuired  in  connection  with  the  reconstruc- 
tion of  Nj.  4  graving  dock,  West  Hartle- 
pool, for  the  North-Eastern  Railway  Co. 
Mr.  T.  M.  Newell,  engineer,  Dock  Office, 
Hull      Jan.  10 


last  Day- 
London. — Supply  and  delivery  of  about 
2,300  tons  ot  steel  slot  rails  required  in 
connection  with  the  reconstruction  for 
electrical  traction  on  the  conduit  system, 
of  certain  of  the  Council's  tramways  North 
of  the  Thames,  for  the  London  County 
Council.  Engineer's  Department,  County 
Hall,  Spring  Gardens,  S.W Jan.    16 

Nelson.  —  Construction  of  an  inclined 
retort  stack  (36  mouthpieces)  with  all 
hydraulic  mains,  stage  floors,  coal 
conveyors,  charging  apparatus,  etc.,  in 
the  e.tisting  retort  house  at  their  Briertield 
works,  for  the  Gas  Committee.  .Mr. 
A.  J.  Hope,  engineer,  GastJtiices,  Nelson.     Jan.  17 

Stratford  =  upon  -  Avon.— Manufacture 
delivery,  and  erection  of  three  sets  of  gas 
or  oil  engines  and  pumps,  for  the  Cor- 
poration. Messrs.  Willco.\  and  Raikes, 
Union  Chambers,  63,  Temple  Row, 
Birmingham Jan.  22 

London,  E.— Reconstruction  of  a  swing- 
bridge  carrying  Old  Gravel  Lane  over 
the  entrance  to  the  East  London  Dock, 
in  the  metropolitan  borough  of  Stepney, 
for  the  London  County  Council.  .Mr. 
Maurice  Fitzmauricc,  C.M.G.,  County 
Hall,  Spring  Gardens,  S.W Jan   23 

Great  Northern  Railway. -Construc- 
tion of  Contract  No.  i  from  Enfield  to 
Cuftley,  being  a  length  of  five  miles  (jr 
thereabouts,  for  the  Great  Northern 
Kailwav  Company.  Engineer  of  the 
Company,  King's  Cross  Station, 
London,  N Jan.  23 


COMING    CONTRACTS. 

Shrewsbury. — The  Town  Council  have  decided  to 
proceed  w"ith  the  Castle  Pulverbatch  upland  water 
scheme  by  the  promotion  of  a  Bill  in  Parliament. 
The  engineer's  original  estimate  for  the  scheme 
amounted  to  £;i48,ooo,  but  the  proposed  acquirement 
of  the  watershed  will  increase  this  sum  by  ^f  10,000. 

Penrance.— An  inquirv  has  been  held  into  the  appli- 
cation of  the  Town  Council  to  borrow  in-S'^o  for 
works  of  water  supply. 

St    Pancras.— The     Borough     Council     propose     to 
'  .ipply  to  the  London  County  Council  for  sanction  to 
a  loan  of  £12,150  for  electric  lighting  purposes. 

Leeds-- The  City  Council  have  approved  of  the  recom- 
mendation of  the  Sewerage  Committee  to  purchase 
I  000  acres  of  land  in  the  neighbourhood  of  the 
sewace  works  at  Knostrop  at  the  price  of  ^23 1,000, 
subject  to  the  Corpor.ation  obtaining  powers  to  use 
the  grounds  for  he  purpose  of  sewage  disposal. 
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Portsmouth. — The  provision  of  additiuiial  plant  lor 
working  the  tramways  has  been  n;.;reed  to.  The 
esliiiiated  cost  oi  the  work  is  as  folliiws  :  Enjiine, 
generator,  hoiler,  lecd  pumps,  economiser,  con- 
densing plant,  alterations  and  additions  to  switcti- 
board.  sinking  well,  layins  negative  return  feeder, 
and  providing  i6  .louble-deckcd  cars,  ^'ao.So  ■.  The 
proposals  have  been  adopted  by  the  Council. 

CONTRACTS    CLOSED. 

South-Eastern  Railway.— Ihe  contract  for  the 
removal  oi  the  old  roof  and  the  rebuilding  of 
Charing  Cross  Station  has,  it  is  stated,  been  let  to 
.Messrs.  Handysides,  Limited,  of  Derby. 

London  County  Council. — The  Ix)ndon  County 
Council  have  accepted  the  following  tenders.  For 
the  supply,  delivery,  and  erection  of  steelwork  for 
Greenwich  Station".  li.  C,  and  J.  Keay,  ;(;46,4iX'  ; 
roadwork  in  Vauxhall  l-iridge  Ki>ad  :  [.  .\I.nvlem 
and  Co.,  ;t  20.873. 

Glasgo'vir. — The  tlectricity  Committee  recommend  the 
lollowing  tenders  for  acceptance :  Willans  and 
Robinson,  three  turbine-driven  generators,  ,^43.71 7  ; 
British  U'estinghouse  Co.,  seven  sets  of  motor- 
generators  and  double  balancing  attachments. 
217,850  ;  and  high-tension  switchboards  and  instru- 
ments,/8<i7  lis";  Bruce  Peebles  and  Co.,  two  sets 
of  motor-generators  and  double  balancing  attach- 
ments. £S'°°^  '•  •■"erranti  Ltd.,  low-tension  switch- 
boards, i'i,39»  ;  Babcock  and  Wilcox,  ten  boilers 
for  Port  Dnndas  and  St.  Andrew's  Cross  Stations, 
^r  16,716. 

London.— The  Underground  Electric  Railways  Co., 
of  London,  has  placed  an  order  with  the  American 
C.ir  and  Foundry  Company  for  about  200  cars  lor 
the  Charing  Cross,  Euston  and  Hampstead  Railway. 

Gateshead=on^Tyne.— Messrs.  CKarke,  Chapman, 
and  Co..  Ltd..  "i  Gateshead-on-Tyne,  are  now 
executing  contracts  for  41  large  air  capstans 
for  the  .\dmiralty.  and  a  complete  outht  of  auxiliary 
machinery — namely,  winches,  windlasses,  cranes, 
capstans,  main  and  auxiliary  pumps— and  the  electric 
light  installation  for  the  four  large  P.  and  O.  first- 
class  passenger  steainers. 

Admiralty. — The  .\dmiralty  contracts  for  the  con- 
sti  action  of  the  tliree  armoured  cruisers  have  been 
placed  with  Messrs.  John  Brown  and  Co.,  Clyde- 
bank, the  Fail  field  Cwmpany,  Govan,  and  Sir 
W.  G.  .Armstrong,  Whitwortli,  and  Co.,  N'ewcastle- 
on-Tyne. 

Elland.— Robert  Dempster  and  Co.,  Ltd.,  of  Elland, 
.ire  supplying  the  Rhondda  I'rban  District  Council 
with  a  steel  tank  and  gasholder,  So  ft.  in  diameter, 
prepared  for  three  lifting,  complete  with  foundations, 
etc. 

Croydon. — The  Town  Council  has  accepted  the  tender 
of  the  British  Thomson-Houston  Co ,  Ltd.,  for  the 
supply  of  a  three-machine  motor-generator,  at 
/I-450- 

War  Office.— The  Haste  Pump  Co.,  Ltd.,  have 
received  orders  from  the  War  Otiice  for  three  sets 
of  surface  condensing  plant  of  the  counter-current 
type,  including  Edwards  patent  air  pumps  ;  also  a 
separate  contract  for  a  large  dircct-.acting  steam 
pumping  engine. 


Newrcastle.— Messrs.  K.  and  W.  Hawthorne,  Leslie, 
aiul  Company,  Ltd.,  ><i  ihe  Forth  B.anks  Locomotive 
Work-,  Newcastle,  who  recently  delivered  three 
powerful  •'  Mogul  "  type  locomotives  to  the  Eastern 
.\rgentine  Kaihvav,  have  quite  recently  completed  a 
contract  for  four  large  "Consolidation ''  type  freight 
engines  for  the  Gold  Coast  Government  Riilways. 

Mexborough. — A  contract    for   16   double-deck    car 
bodies  for    Mexborough    (National    Electric    Con 
struction   Co.l  has  been    placed    with    the    Brusli 
ICIectrical  Engineering  Co.,  Ltd. 

Dundee.— The  Ferbeck  Chimney  Construction  Co., 
has  secured  the  contract  for  the  erection  of  the 
chimney  shaft  (constructed  on  the  company's  patent 
system)  for  the  Dundee  tramway  power  station. 

APPOINTMENTS    VACANT. 

Aberdeen. — The  Town  Council  have 
decided  to  appoint  a  general  manager,  a» 
;f3oo  per  annum,  to  take  charge  of  the 
tramway  undertaking,  including  rolling 
stock,  but  exclusive  of  tiectrical  and 
mechanical  equipment  and  permanent 
way       ...         ...         ...         ..,         — 

Stockport. — .Assistant  gas  engineer  at  a 
commencing  salary  of  £120  per  annum, 
rising,  at  the  discretion  of  the  .gas  com- 
mittee, to  £^200  per  annum,  ^^r.  Robert 
Hyde,  town  clerk,  Stockport  Jan.     ; 

Salford. — An  assistant  lecturer  in  mechanical 
engineering  is  required  at  the  Royal 
Technical  Institute,  Salford  Jan.  10 

Newcastle. — A  lecturer  in  physics  is  re- 
quned  at  Armstrong  College,  Newcastle- 
on-Tyne.  Salary  /200,  rising  by  annual 
increments  of  £10  to  ;f250...         ,.,         ...     Jan.  13 

Bradford.  — The  Corporation  invite  applica- 
tions for  the  appointirent  of  three  en- 
gineering assistants  in  the  sewage  works, 
engineer's  department,  at  a  salary  of  ;fi50 
each  per  annum.  .Mr.  Frederick  Stevens, 
town  clerk.  Town  Hall.  Bradford.,.    ■     ...     Jan    16 

Auckland,  New  Zealand.— Applica- 
tions are  invited  for  the  .ippointnient  of 
Citv  Engineer  to  the  City  of  Auckland. 
High  Commissioner  for  Xew  Zealand, 
Westminster  Chambers,  13,  Victoria 
Street,  London,  S.W Feb.  iS 


APPOINTMENTS    FILLED. 

South  Wales.  —  Mr.  W.  A.  Chamen  (of  Messrs, 
Bramwell  and  Harris,  and  late  chief  engineer  of  the 
Glasgow  Corporation  Electricity  Works)  has  been 
appointed  manager  of  the  South  Wales  Electrical 
Power  Distribution  Company  in  succession  to  Mr. 
Hill,  who  recently  resigned. 

Birmingham.— Mr.  J-  P-  Kemp  has  been  appointed 
re^ident  engineer  at  the  Summer  Lane  station  of 
Birmingham  Corporation  electricity  department. 

Midland  Railway.— Mr.  W.  C.  Acktield,  of  the 
London,  Brighton,  and  South  Coast  Railway,  has 
been  appointed  signals  superintendent  of  the  Midland 
Railway,  in  succession  !•>  Mr.  T.  W.  Woodward, 
retired, 

Johannesburg.— Mr.  J.  Fester  has  been  appointed 
car-shed  superintendent  by  Johannesburg  Municipal 
Council. 
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responsible    for    any    loss    or    Inconvenience    that    may    arise    from 


Tne   loiiowins   >-  "    ^^...^.^..Tj..«i  «D     ••BL  wi    companies    in    the    inaum  _  „-   -  _.        --     ._ 

belnC   currently  transacted.      Additions  will    be  made  from  time  to    time  as  occasion   requires.    We  desire  it  to  be  understood  that  whileour 
Bhars  List    will   generally    be    found    correct,    we   do    not   hold    ourselves 


possible  Inaccuracies 


Stock  Exchange  Skttling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
Consols:  Jan.  4th.     General  Settlements  :  Dec  21)th  ;  Jftii.  IHh,  -'"itli ;  Feb  8th.      Bank  Kate,  September  28Sh,  1905,  4  percent. 


1.— ENGINEERING,     IRON, 

COMPANIES. 


AND     STEEL  ENGINEERING,  IBON,.  AND  .BTBEL  COMPANIES.— Conid. 


Present     | 
Amount 
Subscribed. 


Lsst 
IMvl 

dend. 


1    . 

11,870 

6 

.B%' 

10,000 

E 

8/- 

B,aio,ooo 

1 

!  !/■ 

76,970 

6 

2/- 

1,500,000 

100 

4% 

fioo.ooo 

100 

H% 

580,000 

1 

mk 

100,000 

1 

m- 

20,000 

5 

8/- 

260,000 

1 

6;d. 

£250,000 

Stk 

H% 

160,000 

4^ 

3/- 

60,000 

44 

3/- 

88,834 

6 

a/6 

f600,000 

100 

4J% 

50,000 

10 

«;. 

fa«6.6oo 

Stk 

4% 

200,000 

1 

1/- 

800,000 

1 

63d. 

£300,000 

Stk 

4k 

1,629,760 

1 

ea. 

1,860.900 

1 

1,160.000 

1 

690,000 

1 

M, 

74,000 

10 

6/- 

ISl.-WO 

6 

2/6 

25-2,600 

5 

2/6 

460,000 

1 

1/25 

70,000 

5 

2/6 

£250,000 

8tk 

*% 

100,000 

10 

30'- 

57  031 

10 

10/- 

40,339 

10 

s% 

75,000 

1 

2'6 

1,269,594 

1 

Sjjd. 

£400,000 

Stk 

*"(■ 

200,000 

S 

SI- 

260,000 

1 

9?d, 

300,000 

I 

7Jd- 

4,721 

13 

l3/- 

09,764 

13 

10/- 

20,250 

10 

8/. 

6.000 

10 

5% 

186,748 

Stk 

4% 
6/. 

26,000 

10 

£260,000 
126,000 
21,000 
10,000 

£150.000 

16.600 

9,600 

065,000 

844,000 

£1,860,600 

18,000 

260,000 

20,000 

80,000 

408,605 

47,600 

38,001 

86,0CO 

»8,000 

£100  000 


Stk 


4J% 

1/6 
6% 


Btk 

4% 

10 

10/- 

lU 

7% 

1 

!/• 

5 

2/6 

Stk 

4% 

6 

2/6 

1 

1/- 

10 

4/6 

6 

3/- 

1 

\K 

10 

7VS, 

b 

7/- 

1 

6 

X 

Slk  I  6% 


(AJldajs  &  Onions  Faeumatio  Engi- 
neering, Ltd 

Do.     Cum.  Pref.  6  per  cent.    .. 

Arms'.rong  {.Sir  W.  G,),  Whitworth 

ftnd  Co.,  Ltd. 

Do.  4%  Cum.  Pref. . 

Do.  4%  iBt  Mort.  DbB.Rd. 

.\veling  and  Porter,  Ltd.,  44%  Reg. 

Ml.  Debs.  Red 

Babcock  and  Wilcox,  Ltd.,  Ord.    ,. 

Do.  „     6%  Cum.  Pref. 

Baker  (Joseph)  and  Sons,  Ltd.,  6% 

I        Cum.  Pref 

Baldwins,  Ltd.,  6»%  Cum.  Pref.    .. 

Do.  1st  Mt.  4*%  Deb.  Stk.  Red. 
Barrow  Hpematite  Steel  Co.,Ld.,  0. 

Do.  do.        Cum  2nd.  Pref. 

jBayliss,  Jones  and  6aytiBB,Ltd.,6% 
1        Cum.  Pref.  Shares 
iBeardmove  (Wm.)  &  Co.,  Ltd.  4J% 

lBtMt.Debs.,Rea.,Sorip50%pd 
Bell  Brothers,  Ltd.,  6%  Cum.  Pref. 
j        Do  4%  Deh.  Stook,  Red. 

jBeyer,  Peacock  and  Co.,  Ltd.,  Ord. 

Do.  6J%  Cum  Pref. 

Do.  4i%  Red.  Deb.  Stock 

iBolokow,  Vaughan  and  Co.,  Ltd.,0. 
I  Nos.  1-1,629,760 

Do.  Nos.  1,639,101-8,600.0001 

BrowD  (John)  and  Co.,  Lim., Ord., 
Nos.  1.1,160,0001 

Do.  Ord.,  Nos.  1,160,001-1,750,0001 

Do.        6  %  Cum.  Pref 

ICammell,  Laird  &.  Co.,  Ltd.,  Ord. .. 

Do.  6%  Cum.  Pref.    .. 

Clayton  &  Shuttleworth,  Ltd.,  Ord.i 

Do.      5%  Cum.  Pref 

Do       4%  1st  Jlort.  Db.Stk.  Red 
Consettlron  Co..  Ltd.,Ord.. 
CrosBley,  Bros  ,  Ld  ,  Ord.  40340/97370 

1>0-  5%  Cum.  Pref.  . .  .. ,: 
Delta  Metal,  Ltd.  Shares      .. 

Dorman,  Long  &  Co.,  Ltd 

Do.    4%  Ifit  Mort,  Perp.  Deb.Stk. 
Dunderland  Iron  Ore  Co.,  Ltd.,  0% 

Cum.  Pref.  and  Participating.. 
Dunlop  (James)  .4  Co.,  Ltd.,  Ord... 

Do.  60;,  Cum.  Pref. 

Ebbw  Vale  Steel,  Iron  *.•  Coal  Co., 
Ltd. 

Do.                do.                 do. 
Elliott's  Metnl,  Ltd 

Do.    Cum.  Pref.  6% 

Do.    Deb.  4%        

Fairfield  Shipbuilding  &  Engng.Co., 
Ltd.,  6%  Cum.  Pref. 

Do.      4)17„  Mort.  Deb.  Stk  .Red. 
Praser  A  Chalmers,  Ltd.,  Ord. 
I  Do.  74°;,  Cum.  Pref. 

OallowayB,    Ltd.,  5%    Cum.  Pref. 

18001/28000 

Do.  4%  1st  Mort  Deb  Red.. 
iGreonwood  &  Batley,  Ltd.,  Ord.  .. 

Do.    7%  Cum.  Pref 

Guest,  Keen  &  Nettlcfolds,  Ltd.  Ord. 

Do.       K"',  Cum.  Pref 

Do.        4%  Irred. Mort. Deb.Stk 
Gwynnes,  Ltd.,  5%  Cum.  Pref. 
Madfleld'B  Steel  P'dry  Co.,  Ld.,  Ord. 

Do.        44%  Cum.  Pref 

Hall  (J.  &E.),  Ltd.  6%  Cum.  Pref... 
Harvey  United  Steel  Co.,  Ltd.      .. 
Hawthorn.  Leslie  &  Co.,  Ltd.  Ord, 
Head,  Wrightson  &  Co.,  Ltd. 
Hill  (Richard)  &  Co.  (1899)  Ld.,  Ord. 

Do.        6%  Cnm.  Pref 

Bornsby  (Richard)»iions,  Ld.,Ord. 
6%  Cum.  Pref. 


1 

6 
100 

100 

1 
1 

E 

1 

100 

44 
*i 


10 
100 

1 
1 

100 


12/- 

16/- 
1 

10 
5 
S 
1 
6 
100 
71 

10 

10 

1 

1 

100 


'.*■■- 

-  21 

*i'-- 

-  43' 

3A- 

-  3r^ 

6i'- 

-  i>i 

103  - 

-W.> 

96  - 

-  99 

33- 

4 

)A- 

-1ft 

l  - 

-  6* 

I1H,- 

-lA 

10a  - 

-1(14 

0  - 

Si 

6  - 

-  H 

4^ 

-5} 

104- 

-lOti 

12}- 

-131 

100- 

-10:! 

f!,- 

-fe 

H- 

W 

93- 

-i)6 

14 

-lA 

Jg 

-^h 

I  lA-iA' 
15-2 

lU-!2« 

lui-ioj 
I   H-  5i 

5S-  61 

100  -102 

36  -38 

la-Ui 

I  SI-;-;! 

92"-il6 


33-  4J 

1 

P-S 

1 

5?-:;! 

18 

10*-  114 

10 

D-O* 

8 

5-54 

10 

8I-9J 

100 

90-94 

10 

114-1' 

100 

100  -103 

8 

33-  4i« 

0 

6«-6i 

10 

7i-s 

100 

K««— H9* 

10 

04-  i 

10 

10-11} 

1 

1 00 

106  -ICS 

r 

'H-  3i 

1 

3J-4 

10 

m-v\i 

6 

i  1^ 

10 

9^-100 

6 

64-  u 

1 

i-l 

6 

5-6i 

100 

1111— 103* 

Present 

Amount 

SubB  rlbed. 

Last 
Divl- 
dend. 

Name. 

Paid 
up. 

Closing 
PrICAi. 

760,000 

1 

'I? 

Howard  *  Bullough,  Ltd.,  Ovd.     .. 

1 

•ft-  IH 

■J!)  ,000 

10 

Do.     0%  Pref.  (Non-Cum.) 

10 

I24-I8 

£250,000 

Stk 

4% 

Do.     4%Deb.  Stk.,  Red.  after  1905 

100 

98  -191 

37,600 

10 

20 

Kynoch,  Ltd. 

10 

los-iol 

49,637 

10 

5% 

Do.     Cum.  Pref.  6% 

10 

300,000 

1 

m 

Lambert  Bros,,  Ltd.,  Ord 

1 

1-2 

50,000 

6 

2/9 

Do.        .54%  Cum.  Pref 

5 

n-4| 

40,000 

3 

2/li 

Leeds  Forge  Co  ,  7%  Cum.  Pref.    . . 

8 

4-  4J 

200,000 

1 

III 

Lysaght  (John),  Ltd.,  6%  Cum.  Pt. 

1 

lA-iA 

£300,000 

Stk 

Do       44%lBtMt.  Deb.  Stk..Red. 

100 

no  —112 

40,000 

10 

6/- 

Mather  k  Piatt,  Ld.,  6%  Cum.  Pref 

10 

llJ-Uj 

210,000 

1 

Sijd. 

.Vleasures  Bros.,  Ltd.,  Ord 

1 

1  -li 

75,000 

1 

6gd. 

Do.    64%  Cum.  Pref 

Do.    44%lstMrt.Db.  Stk.,Rea. 

1 

H-  lA 

£76,000 

Stk 

<4% 

100 

98  -  101 

21,943 

6 

2/6 

Muntz  Metal,  Ltd 

6 

43-  64 

43-6 

14,248 

6 

6% 

Do.    Pref.  6%           

5 

6,000 

624 

47/6 

Nantyglo  and  Blaina  Iron  Works, 

Ltd.,  8%  Cum.  Pref. 

624 

78  -  81 

73,000 

10 

61- 

N.  Brit.  Loco.  Co.,  Ltd.,  6%  Cm.  Pf. 

10 

128-ias 

80,000 

5 

North-Eastern  Steel  Co.,    Ltd., 

£250,000 

Stk 

44% 

44%  iBt  Mrt.  Db.  Stk., Red. 

100 

89  —  93 

122,000 

6 

1/6 

Pearson  &  Knowles  Coal  and  Iron 

Co.,  Ltd.,  Ord.,"B" 

E 

6-6i 

50,000 

5 

3/- 

Do.         6%  Cum.  Pref."  A"     .. 

6 

6-64 

70,000 

10 

10/. 

Pease  &  Partners,  Ltd.,  Ord. 

10 

18— 134 

£400,000 

Stk 

4% 

Do.        4%  Perp.  Deb.  Stock 

too 

99—102 

20,000 

5 

8/- 

Peebles(Bruoe)  &  Co.,Ld.,6%  Cm.P. 

6 

4i-54 

66,000 

1 

Pooley  (Henry)  &  Son.,  Ltd.,  Ord  .. 

1 

IO/.1— 10,9 

13,000 

6 



Do.        64%  Cum.  Pref 

6 

4|-  4^ 

230,000 

1 



Projectile  Co.  (1902),  Ltd.,  Ord.     . . 

1 

A~A, 

126,938 

6 

2/- 

Rhymney  Iron  Co.,  Ltd 

E 

2^.-  HA 

73,062 

5 

2/- 

Do.        New            

6 

li_2 

£330,000 

— 

6?/„ 

Do.        6%  Mort.  Deb.,  Red.    .. 

100 

102-104 

360,000 

1 

un 

Riubardsons,  Westgartb  &  Co.,  Lul., 
Ord.  360.001— 700.000  '. . 

1 

fii-1 

£360,000 

1 

ii 

Do.                        6";„  Cum.  Pref. 

1 

tS-lft 

£350,000 

Stk 

44% 

Do.       44%  Perp.  Deb.  Stock  . . 

100 

98  -   101 

35,000 

10 

12/. 

Ruston,  Proctor  .<,-  Co.,  Ltd 

10 

104-  u 

275.000 

1 

6d. 

Scott  (Walter)   Ltd., Ord 

1 

2-« 

300,000 

1 

7Jd. 

Do.           6%  Cum.  Pref.    . . 

1 

1  -lA 

£300,000 

Stk 

4% 

Do.           4%  Perp.  Deb.  Stk. 

100 

94  -  97 

£115,300 

100 

6% 

Sbeltou  Iron,  Steeland  CoalCo.,Ld. 

1st  Charge  6%  Debs..  Red  . . 

100 

94  -  97 

£97,900 

100 

6% 

Do.     6%  2nd  Mort.  Debs.,  Red. 

100 

98  -102 

260.000 

1 

1/- 

South  Durham  Steel  &  Iron,  Ltd. Or. 

1 

14  -  u- 

900,000 

1 

i/2i 

Do.               (i%Cum.  Pref. . . 
Do.        4*%  Per.  Deb.  Stock 

1 

ii-'-h 

£300,000 

Stk 

45s« 

100 

9a  -  M 

25,000 

10 

Stephenson  (Rohert)&  Co.,Ltd.,Or. 

10 

i\-  -zi 

25,000 

10 

6/0 

Do.         54%  Cum.  Pref.     . . 

10 

6  —  64 
SO-  83 

£250,000 

stk 

<% 

Do.        i"/a  Perp.  Deb.  Stock 

100 

85,000 

10 

9/- 

Stewarts  *  Lloyds,  Ltd.,  Ord. 

10 

19  -   IBJ 

66,000 

10 

6/- 

Do.        6%  Cum.  Pref 

10 

144-   IB 

684,782 

1 

6d. 

Swan,  Hunter  &  VVigham- 

Richardson,  Lim.  Ord. 

1 

I  -^ 

538,845 

1 

6d. 

Do.    5%  Cum.  Pref 

1 

^-'S 

£240,000 

Stk 

11° 

Do.    4i%  1st  Mort. Deb. Stk. Red 

100 

96  —  99 

300,000 

1 

Thames  Iron  Works,  Shipbuilding 

&  Engineering  Co.,Ltd.,5%  Cum. PI. 

1 

ft-« 

£200,000 

100 

4% 

Do.    4%Irredeem.lstMort.Deb. 

100 

8u  —  84 

£148,500 

1 

%i. 

Thornycvolt  (John  1.)  &  Co., Ltd. Or. 

1 

¥r*i 

£160,000 

1 

%i. 

Do.               do.      6%  Cum.  Pref. 

,i 

iii-  -A 

10,000 

10 

5/- 

Tylor  (J.)  4  Sons,  Ltd!  &':i,  Cum.Pf. 

10 

aj-  9  J 

8608495200 

$100 

S4 

United  Slates  Steel  Corp.  Com.Stk. 

4 100 

3'll-39 

S360314100 

sioo 

SiJ 

5% 

Do.              T;„  Cum.  Pref.  Stock 

SlOO 

106;-I07i 

$162268000 

$1000 

Do.     10-POvr.  6%  Skg.Fd.O.Bdi. 

$1000 

99  -101 

3,850,000 

1 

1/- 

Vickers,  Sons  &  Maxim,  Ltd.  Ord.. 

1 

2ft-2H 

750,000 

I 

6d. 

Do.    5%  Non-Cuni.  Pref. 

1 

ifi-  lA 

£750,000 

Stk 

6% 

Do.    5%  NonCum.  Pref.  Stock. 

106 

121  —124 

£1,250,000 

stk 

4% 

Do,    4%  lst.Mort.Deb.8tk. Red. 

100 

lOa  —105 

£1,000,000 

100 

44% 

Do.    44%2ndMort.  Deb».,Red. 

100 

1034-1051 

226,000 

1 

I/2I 

Weardale  Steel,  Coal  &  Coke, 

Ltd.,  Def.  Ord. 

1 

li'j—  Ij'ii 

500,000 

1 

74d. 

Do.        6%  Cum.  Pref.  Ord.      .. 

1 

l*-il*' 

£800,000 

stk 

4% 

Do.        4%  Perpetual  Ueb.Stock 

100 

9:i  -  96 

66,666 

5 

8/. 

Willans  &  Robinson,  Ord 

6 

IS-  2i 

66,606 

6 

3/- 

Do.       6%  Cum.  Pref 

6 

a'-JJ 

£246,641 

Stk 

4% 

Do.        4%l8tMort.Deb.8tk.Red 

100 

82  —  87 

£160,000 

stk 

<J% 

Yorkshire  Iron  &  Coal.Co.,  Ltd., 

44%  let  Mort.  Deb.  Stk.  Red, 

10 

77  —79 

S:»)cks  Ud  Bbaics  marked  *  are  quoind  ex-dividend. 


December  29,  1905. 
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II. —ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTRIC    TRACTION.— Contd. 


,  Lut 
I  Dlvl- 
d«iul. 


70,000 
135.0110 

iao,oua 

flO.Ci'u 

£:«IO,0O0 

100.000 

100.000 
£500.000 

£200,000 

400,000 

£6l6,3£a 

105,781 

160,000 

JI26.0O0 

£1-35,000 

35,000 

40.(100 

£200,000 

85,000 

£100,000 

52.000 

61,000 

'£300000 

'  388,334 

£233.384 

98.261 


Sa.     AllitneeElec.Co..  Ltd.S%Cuni,PI.. 
7id.    AronElec.  Mfter  Ind.,«%  Cum.  Pf. 

1(2^    BelTB  Asbobtos  Co.,  Ltd 

9d      British  .\luminiuin  <  V'.  7'\,Cum  Pref. 
S%  Do     5'*„l«t  Mort.Deb.Stk.Rd. 

4/I      British  Insolatt^d  v's:  HeUbv  Cftkles 

Ltd..  Otd. 

9/.  Do.  6%  Cum.  Pref. 

M%  Do.  4i%UtMart.Ueb.Stk.Rd. 

4*%    British  Thonison-HonstonCo., Ltd., 

4J'\,  1st  Mort.  Deb.  Stk.  Red.  . . 

3/.     British  Westinghouse  Electric  and 

Manufac.  Co  ,  Ltd.,  ?%  Pre(.  . . 

1%       Do.        4%  Mort.  Deb. 8»k.  Red... 

2/-     Brash  Blec.  Knging.  Co.,Lld..Ord. . 

a;4»  Do.       (Vf  Prel 2 

44*  Do.        4J'„  Perp.lslDeb.Stk...    100 

4i<2  Do.        4i  oPerp.  2nd  Deb.  Stk.    100 

5/-     Callender'B  CaDlediConstn.Ltd.Ord 

2/6  Do.     6  '„  Cum.  Pref 

4i%  Do.    4Jv,l8tMort.Deb  Stk.Red.,  100 

1/6     Crompton  «  Co.,  Ltd 

5%  Do.       3"o  1st  Mort.  Reg.  Deb». 

10/-    Dick,  Kerr  A  Co..  Ltd..  Ord. 

3  -  Do.      «%  Cum.  Prer 

4»%  Do.      4J"„  Deb.  Stock,  Red.    .. 

mT    DooltonXCo.,  Ltd.,5V.  Cum.  Prel. 
i%         Do.     UtMort.4'V,Iree.Deb.Stk. 
1/6     BdisOD  and  Swan   United   Electric 
Liuht,  Ltd..  "A  ■■  Shares 
I  Nob.  1-99,261 

2/8  Do.    "A  ■•  Shares  Nos.0l017.139 

4%  Do.    4%  Deb.  Sleek  Ked. 

B%  Do.    5%  Second  Deb.  Sik.  Red. 

IfH  Electric  Construction  Co.    I^ld.     .. 
2/95  Do.    7%  Cumulative  Pref. 

4%  Do.     4"o  Perp.lslMt.Deb.  Stk. 

7/6     Evered  and  Co.,  Ltd 

5/.     Gen.    Elect.    Co.   (19001,  Ltd.,   6% 

Cum.  Pref. 

4%  Do.     4'V,lst.Mt.  Deb.8tk..Red. 

5/-     Henley's  IW.  T.)  Telegraph  Works 

Co.,  Ltd.,  Ord. 

2/3  Do.         4J%  Cum.  Pref 

44%  Do.       4i%  Mt.  Deb. Stk.Red. 

5/-     India  Rubber.  Outta  Percba  & 

Telegraph  Works  Co.,  Ltd., 
4%  Do.        1st  Mort.  Deb.  Red.     .. 

—     Parker.  Thos..  Ltd 

8%    Scott  (Srnest/A  Mountain,  Ld.,Ord. 
12/-  Telegraph  Construction  and  Main- 
tenance Co.,  Ltd. 
,000      100       4%  Do.        4"„  Deb.  Bonds  .. 


1 

1 
1 

S 

BIk 

6 

S 
Stk 
Stk 


Btk 

2 

9 
~<ik 
Stk 

6 

5 
Stk 

3 

6 

5 
Stk 

1 
Stk 

6 


I'reaeiit 

Amount 

Sub«crlb«d. 


17,139 

£»U02S 

£100,000 

119,100 

31,390 

.£200.000 

10,24»' 

26,000 

£  00,000 
85.000 

8S,000 

KOOOO 

50,000 

£800,000 

7,600 

100,000 

37,850 


5 
Sik 
Stk 
2 
2 
Stk 
10 
10 

stk 
6 

5 
Stk 
10 

100 

10 

I 

12 


3 

5 

100 

100 

2 

9 

100 

10 

10 
100 

5 

6 

100 

10 

100 

10 

1 

12 

IOC 


III.— ELECTRIC    TRACTION. 


PreMiit 

3 

Last 

Amount 

« 

DlTi- 

SalMcrlb«d 

i3 

drad. 

120,000 

6 

3/- 

260,007 

6 

2/8 

£230,000 

Stk 

6% 

20,000 

10 

12/- 

10,000 

10 

w- 

£46,800 

100 

5% 

£191,3^ 

Stk 

*i% 

75,606 

1 

59,394 

1 

11-ld 

7r„ooo 

6 

— 

75,000 

5 

U/6 

£425  000 

Stk 

4i% 

£200,000 

Stk 

6% 
5% 

133,801 

10 

»/- 

156,487 

10 

«/■ 

£1,000,000 

Stk 

6% 

£250,000 

Stk 

M% 

100,000 

5 

2/6 

.    4e,«oo 

5 

3/- 

i7/»0 

5 

3/- 

£t0O/)M 

Stk 

B% 

Paid 

up. 


Cloeing 

Prices. 


£390,000      100        6% 


Anglo- Argentine  Trams  Co.,  Ld.,Or. 

Do.  5  ",.  Cum  Pf. 

Do.  Permanent 

6%  Debenture  Slock,  1H88   .. 
Barcelona  Trains  Co.,  Ltd.,  Ord.  .. 
Do.  6'V,CumPf. Shares 

Do.  6%  Debs.,  Red.  .. 

Do.  4J"oBed.Deb.8tk. 

BathElec.Trams.Ld.,  Pl.Or. 
Do.  5%  Cnm.  Pf. 

iBriebane  Electric  Tram  Investment 
Co.,  Ltd.,  Ord.  .. 
Do.  CoCum.Pf. 

Do.    4J%lstDeb.Stk.,Red. 
Brit.  Columbia Elec.  RIy.  Co., Ltd., 
Del.  Ord.  Stock 
Pref.  Ord.  Stock     .. 
iBrit.  Electric  Traction,  Ltd.,  Ord. 

Do.        6%  Cum.   Pref 

Do.         D">o  Perp.  Deb.  Stk. 

Do.        4%  2nd  Deb.  Stk.  Red.. 

•Buenos  Ayres  A   Belgrano  Electric 

Trams,  Ltd.,  Ord. 

Do.        "A  "6%  Com  Pref.      .. 

Do.        '•  B "  do. 

iBoenoe  Ayres  Elec. Trams  Co.(1901| 

Ltd.,  5%  Db.  Stk.,  Red. 

iBnenos  Ayres  Od.  Nat.,  Ltd.,  6%l 

lai  Deb.  Bds. 


6    I    8J-8I 
5         61-64 


100 
10 
10 
100 
100 
1 
I 

6 

5 

100 

100 

100 

10 

10 


100  1117  —119 

100  .  97  —99 

5  8(1-38 

6  5  -   5i 


100 

100 


dend. 


Paid 
op. 


Cloalau 
Prices. 


IJ-  u 

2J-2} 
8S  —  90 
92-  97 

i-    i 

ij-ai 

92  —  95 

9  —  11 

90-100 

12»— 13* 

5i-5| 


ISJ-  19{ 

99  —102 

6i—    7 

17/3-17/9 

82  —  34 

IOC—  IW 


88-100 
101—106 


102,26? 

£350,000 

480,000 

40,000 

£300,000 
£190,000 


6 

Stk 
1 
5 

100 
Stk 


60,000       10 


59,987 
£126,000 


30,000 


10 
Stk 


6/- 

*i% 
6d. 

2/6 

4% 

5% 


2/6 


142  —145 

94-  10 
98  —101 
97  -102 

l!i-l 

1-     li 
95  -fc 

119—122 
lorj- 111 

10  —  li 


£150,000 
126.000 

Stk 
10 

4% 
6/. 

£1.031.000 
60.007 

Stk 

1 

4% 
1/- 

£60,000 

Stk 

5% 

314,016 

.';oo,ooo 

£350,000 
50,000 

1 

1 

Stk 

5 

6d. 

110,923 
£l,'iO,000 
£196,200 

8 
100 
Stk 

6% 

24,500 

24,500 

£220000 

10 
10 
Stk 

10/- 

5/- 
4i% 

£160,000     Stk 
£275,000      Stk      12/11 


iCaloutla  Tramways  Co.,  Ltd. 

Do.        44«'<,  Isl  D6b,Slk.,Red. 

Cape  Electric  Tramways,  Ltd.     . . 

Cityol  Birminiiham  Trams  Co., Ltd. 

5  "fcCum.  Pref. 

Do.        4;,  Ijt  Mort.  Debs.  .. 

Colombo  Elec.  Tram,  i  Light.  Co., 

Ltd.,  ,V'.,  Isl  -Mort.  Deb.  Stk.  Red. 

Dublin  United  Trams.  Co.  (1896), 

Ltd.,  Ord.     .. 

Do.    6' o  Pref 

HastinKS  .v  Dist.  El-o.  Trams.   Co., 

Ltd.,  4  „  Del:  Stock,  Bed, 
Isle   of  Thanet   Elec.  Trams,  and 
Light.  Co.,  Ltd.,  S^b  Cnm.  Pref. 
Do.    4  „  Deb.  Stock.. 
London  United  Trams.  (1901),  Ltd., 

S^j  ('urn.  Piel 

Do.    4%  1st -Mort.  Deb.  Stk.  Red. 
London  Motor  Omnibus  Co.,  Ltd., 

Ord.  No.  1-60,007 
Madras  Electric  Trams  (1904),  Ltd., 

5%  Deb.  Stock,  R»d 

Metropolitan  Eleo.Trams,  Ltd.,  Del. 

Do.  5"^  Cum.  Pref 

Do.  44%  Deb.  Stock,  Red. 

New  General  Traction   Co.,  Ltd., 

6%  Cum.  Pref 

North  Metropolitan  Tramways  Co.. 

Do.  3V'o  Mort.  Debs. 

Perth  Electric  Trams.  Ltd.  (W.A.I 

5%  l8l  Mort.  Deb.  Stock.  Red. . 

Potteries  Elec. Traction  Co.,  Ld..Or. 

Do.  6%  Cum.  Pref.     . . 

Do.  41%Deb.Stk.,Red. 

Sunderland  Dist.  Elec.  Trams. Ltd., 

,V',,  IM  Mon.  Deb.  Red 

Yorkshire  I W.  Ridingi  Elec.  Trams. 
Co.,Ltd.,4i%  Ut  Deb.  Btk.,Red. 


5 

100 

1 

5 
100 


9i-93 
107  -109 
J  -14 

100—108 


100        101—103 


10 
10 

100 

6 
100 

10 
100 


100 

1 
1 

100 

5 

8 

100 

100 
10 
10 

100 

100 
100 


14i-16i 
101—103 

2i-2J 

88—88 

lO-lOJ 
100—103 

IJ— 2' 

108  —105 

106  -108 

J-  H 
4  -4J 
98  —  98 

104  -107 
ej-  9J 
93—  lOi 

103  —106 

95—99 
96— :)8 


IV.— ELECTRIC   LIGHTING  AND   POWER. 


Present 

3 

Last 

a 

Uivl 

Subscribed,  1 

» 

dend. 

7  500 

10 

14/- 

7,500 

10 

4/6 

7,600 

10 

6/- 

£70,000 

stk 

4*% 

14,000 

6 

3/6 

£50,000 

Stk 

4*% 

27,507 

5 

4/6 

12,493 
60.000 

£286.782 

70,000 

80,000 
£350,000 

41,436 
£150,000 

70,595 

40,000 


6 
5 

Stk 


5 
Stk 

5 
Sik 
10 

(0 


£400.000 

Stk 

£300,000 

Stk 

40,000 

10 

30,000 

10 

£400,000 

Btk 

70,000 

5 

70,000 

5 

£300,000 

Stk 

£80,000 

Stk 

10,000 

5 

£50,000 

Stk. 

15,000 

10 

13,000 

E 

£50,000 

Stk 

160,000 

1 

21,000 

5 

.■>/8 
3(3 


9/6 

2/8 
4% 
2/3 
41% 
7'- 
61- 
5% 
4J% 
4/- 

6/- 
4*% 

2/6 

3/- 
4»% 

5% 


4J"o 


6/- 
4*% 


Boamemouth  &  Poole  Eleo.Sup.Co., 

I  Ltd..  Ord.    .. 

Do.        4J%  Cnm.  Pref. 

Do,        6%  Cum.  Second  Pf.     . . 

Do.        44%  Deb.  Stock  Red     . . 

Bromley  (Kenll  Elec.  Lt.&Pr.  Co.  Ld 

Do.      do.    41'v,lstDeb.8tk.Red. 

Brompton&Kensington  Elec. Supply 

r  Co  ,  Ltd.  Ord.      .. 

Do.        7'o  Cum.  Pref.  Shares. . 

Calcutta  Elec.Sap.  Cor.  Ltd., Ord. . 

Central  Elec.  Sup.Co.,  Ltd.,4%  Gna. 

Deb.  S.k.    .. 

Charing  Cross  «  Strand  Elec.  Sup. 

Corp.,  Ltd.,  Ord 

Do.  do.    4J";,  Cum.  Pref... 

Do.  do.    4%  Deb.  Stk.  Red. 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord. 

Do.        do.    4J%  Deb.  Stk.,  Red 

Cityof  London  El.Lghtg.Co.,Ld.,0. 

Do.      6"<,  Cum.  Pref 

Do.      5  ;»,  Deb.  Stk.,  Red      . . 

Do.      44%  2na  Deb.  Stk.,  Red 

Coontyof  London  Elec.  Supply  Co., 

Ltd.,  Ord. 

Do.        6".,  Cum.  Prel 

Do.        44%  Deb.  Stk..  Red.     .. 
Edmundson's  Klec.  Cor.  Ltd.,  Ord. 

Do.        6^.,  Cnm.  Prel 

Do.        44"olstVlort.Db.8tk.Reg 

Electric  Lighting  A  Traction  Co.  ol 

Australia,  Ltd.  6' „  Deb.  Stk.  Red. 

Folkestone  Elec. Supply  Co. ,Ld..O. 

Do.         44%  1st  Deb.  Stk., Red. 

Havana  ElectricilvCo., Ltd 

Hove  Klec.  Lighting  Co.,  Ltd., Ord. 
Isleol  Wight  Kleciric  Lights  Power 
C.i.,  Ltd.  44  ■<.  Dob.  Stock,  Red. 
Kalgoorlie  Electric  Power  A  Light- 
ing Corp.  Ltd.,  8%  Cum.  Prel. 
Kensington  and  Knightsbridge  Elec- 
tric Lighting  Co.,  Ltd.,  Ord.  .. 


10 

I2J-  121 

10 

I04-IO8 

10 

lli-la^ 

100 

107  —109 

5 

6}-  5J 

100 

102  -105 

6 

8j-    9i 

6 

9—94 

b 

9J-    9} 

100 

102  —105 

5 

63- M 

5 

61-  ol 

100 

101    -108« 

5 

5-6 

100 

110  —112 

10 

11  -12 

10 

18i  -14i 

100 

124  —128 

100 

108  — iin: 

10 

8i-  »4 

10 

12s -:2t 

100 

112  -115 

5 

5J     53 

5 

5i-  6 

100 

107  -109 

100 

87  —  92 

5 

6}-5i 

lUU 

101  -104 

10 

9—10 

5 

8J-83 

101—103 
103—113 


Slocks  and  Shares  marlfed  *  are  quoted  ei^dividend. 


14^ 


PAGE'S     WEEKLY. 
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ELECTRIC  LIGHTING  AND  POWER.—Contd. 


TELEGBAPHS  AND  TELEPHONES.— Oon«<J 


PrsMnt 

Ajnouut 

gubMribtd 


Last 
dend. 


Paid 
at- 


Closing 
Prlcoi 


<186,000       Stk      4% 


111,000 

8 

1/9; 

60,000 

6 

8/- 

£871,896 

31k 

4% 

100,000 

10 

6/- 

16,121 

6 

2/8 

230,000 

Stk 

44% 

350,000 

Stk 

8*% 

£250000 

— 

*i% 

10,852 

10 

8i- 

£69,000 

100 

4% 

16,600 

6 

2/6 

£60,000 

Stk 

4% 

£84,700 

100 

H% 

40,000 

6 

SI- 

80,000 

6 

SIS 

£160,000 

Stk 

^% 

12,000 

5 

a- 

£60,000 

Stk 

4% 

66,000 

5 

4/- 

100,000 

1 

— 

60,000 

1 

8?a. 

£100,000 

Stk 

4*% 

50,000 

5 

2/6 

30,000 

5 

2;6 

£200,000 

Stk 

4+% 

110,000 

6 

6/6 

2/6 


Kensington  and  Knightsbridge  Elec- 
tric Lighting  Co.,  Ltd.,  and  the 
Netting  Hill  Electric  Lighting 
Co.,  Ltd. ,4%  Deb.  Stock,  Red. 
London  Elec.  Supply  Corp., Ld.,Ord. 

Do.    6%  Pref 

Do.    4%lstMoit.Db.8tk.,Red. 
Metropolitan  Elec.  Sup.  Co.,Ld.,Or. 
Do.    4J%Cum.Prel.    .. 
Do.    4J%lstMort.Db.8k..Red. 
Do.    3j%Mort.Deb.8tk.,Red. 
Midland  Eleo.  Corp.  for  Power  Dis- 
tribution, Ld.,4J'\,  1st  Mort.Deb. 
Notting  Hill  Elec.  Ltg.  Co.  Ltd.Ocd. 
Do.  4"t,  l3t  Mort.  Debs.     ..' 

Oxford  Electric  Co.  Ltd.,  Ord. 

Do.        4%  Debenture  Stk.  Red. 
Royal  Elec.  Co.  (of  Montreal) 

4*%  20-vr.  1st  Mort.Deb 
St.  James'  &  Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord. 

Do.  7%  Pref 

Do.  Si%  Deben.  Stock,  Red 

Smithfield  Markets  Elec.  Supply 

Co.,  Ltd.  Ord. 
Do.        4%  Debenture  Stk.  Red. 
South  London  Elec.  Sup.  Co.,Ltd,0. 
South  Metropolitan  Elec  Light 

4  Power  Co.,  Ltd.  Ord. 

Do.        7%  Cum.  Pref 

Do.        4J%  1st  Deb.  Stock  Red. 
Urban  Electric  Supply  Co.,  Ltd.,  0. 

Do.    6%  Cum  Pref 

Do.    4i%lstMort.Deb.Stk.Red 
Westminster  Elec.  Supply  Corp. 

Ltd.,  Ord. 
Do.        5%  Cum.  Pref 


5 
100 
10 
5 
100 
100 

100 
10 
100 
6 
100 


.H  —101 
li  2i 
4!-  Si 
117  -100- 
9<-10i 
6i-  .■•.♦ 
!09  —11:) 
U7-  9i) 

101-108% 
l;!J—  14j 
»8  —100 

Si-  61 
ino  — 102 


100      10"  —103 


5 

6 

100 

5 

100 

6 

1 

1 
100 

5 

6« 

100 

6 
5 


125— 13J 

s  —     If 
98   -111" 

2  -  2* 
76  —  St. 

3  -  Si 

1^1,^, 

10.1  —108 

4*-  4} 

6"—  6i 

104  —106 

uj-m 

5;-  64 


v.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


£84,S0O     100 


35,000 

10 

— 

£763,680 

stk 

14/- 

£8,118,210 

stk 

28/- 

£3,118,210 

Stk 

2;- 

44,000 

5 

b/- 

116,000,0*1 

$100 

»2 

£1,903,856 

Stk 

4% 

16,000 

10 

5/- 

6,000 

10 

10/. 

6,000 

5 

2/- 
5/- 

£80,000 

60 

4*% 

60,710 

20 

4/- 

£86,800 

100 

44% 

£800,000 

100 

4% 

£300,000 

25 

4% 

800.000 

10 

2/6 

£602.400 

Stk 

4% 

£4.000,000 

Stk 

25/- 

£2,000,000 

Stk 

17/t) 

£1,838,814 

Stk 

4"„ 

160,000 

10 

5/- 

£58.700 

100 

ih% 

17.000 

25 

]■•  (i 

£351,127 

1 

72,1180 

I 

:■  d. 

£1,988,338 

Stk 

li"o 

£1,966  667 

Stk 

5% 

260,000 

5 

2/H 

£3,000,000 

Stk 

'il,% 

£689,.'.93 

atk 

i\ 

179,313 

1 

7  id. 

50,000 

1 

7ld. 

£100,000 

100 

i% 

11,839 

8 

*h 

68,000 

5 

8/- 

40,000 

5 

3/6 

£179,947 

stk 

5% 

16,009 

in 

4/- 

£30,008 

Si 

190,000 

100 

1% 

African  Direct  Tel.  Co.,Ld.,4%  Mt. 

Debs.  (Series  A),  Red 

Amazon  Telegraph  Co.,  Ld 

Anglo-American  Tel.  Co..  Ltd.,  Ord. 

Do.  6%  Preferred  Ordinary 

Do.  Deferred  Ordinary     .. 

Chili  Telephone  Co.,  Ltd 

Commercial  Cable  Co.,  Capital  Stk. 
Do.  8terl.600-yr4%  Deb.  Stk.,Red. 
Cuba  Submarine  Tel.  Co.,  Ld.,  Ord. 

Do.        10%  Preference  . . 
Direct  Spanish  Telegraph  Co.,  Ord. 
10%  Cum.  Preference 

Do.        4J%  Debs 

Direct  U.S.  Cable  Co.,  Ltd 

Direct  West  India  Cable  Co.,  Ltd., 

44%  Reg.  Debs. 

East.  A  8.  African,  Ld.,4%  Mt.  Dbs. 

Do.    4%  Rg.  Mt.  Dbs.  (Mauritius 

Subsidy). . 

blastern  Extension,  Australasia  and 

Chiua,  Ltd... 

Do.    4%  Mort.  Deb.  Stk.,  Perp. 
Eastern  Tele.  Co.,  Ltd.,  Ord. 

Do.        3  7o  Prel. 

Do.        4%  Mort.  Deb 

(^reatciortbern Telegraph  Co. .Ltd., 

(of  Copenhagen)    .. 

Halifax  and  Bermudas  Cable  Co., 

Ltd..  44%  1st.  Mort.  Debs.  Red. 
Indo-European  Tele,   "".o.,  Ltd. 
Marconi's  Wireless  Tel.  Co  .  Ltd.  . . 
Monte  Video  Telephone  Co.,Ltd..O. 
National  Telephone  Co.,  Ltd.,  Pret. 

Do.        Deferred 

Do.        6%  Non-Cum.  8rd  Prof. 

Do.        84%  Deb.  Stk.,  Red.     ..' 

Do.        4%        do.        do. 
Oriental  Telephone  &  Elec.  Co., Ltd. 

Do.        I'.%  Cum.  Pret 

Pacific  &  European  Tel.  4%  Guar. 
Debs.  Red... 
Reuter'fl  Telegram  Co.,  Ltd. 
United  River  Plate  Telep.  Co.,  Ltd. 

Do.       8%  Cum.  Pref 

Do.        6%  Deb.  Slock,  Red.    .. 
W ,  African  Telegraph  Co. ,  Ltd .      . . 
West  Coast  of  America,  Ltd. 
Do.    4%  Deb.  Guar,  by  West.Tel. 


100 

10 

IOC 

100 

100 

5 

$100 

100 

10 

10 

5 

5 

60 

30 

100 
100 


99  —102 

.oa 41 

01  -  63 

lO'l  -110 

IHA-   17i 

7J-  8 

9(U—  884 
Si—  9 
17'-1S 

n-  3g 

100-103% 
U  —15 

101— IU3 
100—102 


25      100—102 


10 
100 
100 
100 
100 


100 
25 

1 

1 
100 
100 

6 
100 
100 

1 

1 

100 
8 
5 
5 

100 
10 

24 
100 


14*^ 

-16 

106  - 

-lOH 

144  - 

117 

90  - 

-(l-J 

106  - 

-10s 

8B4- 

-384 

101  - 

-10.S 

67  - 

-59 

^■ 

-I5 

i- 

-  1 

110*- 

-1114 

lOH  - 

-110 

68- 

-  H 

1184- 

-1101 

104  - 

-100 

w. 

-i 

88,321 

10    ' 

34,563 

10 

4,669 

10 

£80,000 

100 

207.980 

10 

±'7.".000 

100 

61^,:U5 

Stk 

\ 

6d.    W.India&PanamaTeleg.Co.,Ld.,Or. 


6/- 
6/- 

6% 
3/- 

4% 


Do.       6%  Cum.  1st.  Pref.       ..\    10 
Do.       6%  Cum.  2nd  Pref.       ..;     10 

Do.       6%  Deb I  100 

Western  Telegraph  Co.,  Ltd.  . .  I     10 

Do.     5%  Debs.,  2nd  Series,  1900    100     102  -104 
Do.     4%  Deb.  Stock,  Red,       ..,100      1034—1054 


VI.— SHIPPING    COMPANIES. 


Present 

.\mouut 

Subscribed. 

i 

Last 
Divi- 
dend. 

Name, 

up.     j 

Clottius 
Prlow 

32,500 

10 

5/6 

Anchor  Line   (Henderson    Bros.), 

Ltd.,  6*%  Cam.  Pref. 

10 

91— 9J 

£325,000 

stk 

44% 

Do.     44%  Red.  Ist  Mort.  Deb, Stk. 

100 

100—102 

£672,900 

Stk 

14% 

British  &  African  Stm.  Nav.  (lllOOl 

Ltd.,  44%  1st  Mort.  Deb,  Stk,,  Red. 

100 

99  -101 

10,000 

10 

6/6 

Bucknall  Steamship  Lines.  Ltd., 

54%  Cum.  Pref. 

10 

6i- 

£600,000 

Stk 

44% 

Do.        4*%  1st  Mort.  Deb.  Stk. 

100 

£750,000 

Stk 

44% 

Clan  Line  Steamers,  Ltd., 4J%  Deb. 

Stk.  Red.     .. 

100 

99  —101 

60,000 

30 

16/- 

Cunard  Steam  Ship  Co.,  Ltd., 

Nos.  1-60,000.. 

20 

18J-   13J 

40,ooa 

20 

S/- 

Do.                Nos,  60,001-100,000 

10 

6J-  6J 

£464,430 

Stk 

44% 

Elder  Dempster  Shipping,  LtJ.,4i:'o 

1st  Mort,  Deb.  Stk.  ".. 

100 

ioa-104 

1,200.000 

1 

6d. 

Furness,  Withy  &  Co,,  Ltd.,  Ord... 

1 

14-  i| 

25,328 

74 

4/7 

Gen.Steam  Navigation  Co.,  Ld., Ord. 

74 

5-51 

36,758 

8 

iin 

Do.     Non-Cum.  6%  Pref 

8 

8|-  9J 

£160,000 

Stk 

4% 

Do.    4%  1st  Mort.  Deb.  Stk.  Red. 

100 

98-lOU 

55,000 

5 

1/8 

Houlder  Line,  Ltd.,  Ord 

6 

1  —  2 

40,000 

6 

2/9 

Do.    61%  Cum.  Pref 

J      5 

2J-3J 

£200.000 

Stk 

44% 

Do.    4*%  1st  Mt.  Deb.  Stk.  Red. 

100 

87  —  90 

141.500 

10 

5/- 

Leyland  (Fredk.l,Jt  Co..  (1900), Ltd. 

5%  Cum.  Pref.     . . 

10 

54-  6 

20.349 

10 

5;. 

Orient  Stm.  Nav.  Co..    Ltd.,  Pref 

Nos.  1-20,34'J   . . 

10 

7-74 

il03,100 

stk 

4% 

Do.    4%Deb.  Stk.,  Red, 

100 

89-92 

£1,160,000 

Stk 

5  % 

Peninsular  and  Oriental  Steam  Nav 

Co.,  5%  Cum.  Pref.  .. 

100 

126-ri8> 

£1,160,000 

Stk 

19% 

Do.        do.        Deferred 

100 

298-24P 

16,000 

100 

30/- 

Roval  Mail  Steam  Packet  Co.  Ord. . 

60 

46-  47 

3a,07D 

6 

2/6 

Shaw,  Savill  &  Albion,  Ltd.,  6% 

83,075 

6 

2/6 

Cum. "  A"Pref.. 
Do.       "B"Ord 

5 
6 

^3 

141,841 

10 

4/- 

Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord.. 

10 

84-  9 

24,000 

10 

4/6 

Do.        44%  Cum.  Pref 

10 

lOi!-  llj 

£1,008,894 

Stk 

4% 

Do.        4%  Debenture  Stk., Red 

100 

101  -103 

VII.— MISCELLANEOUS    COMPANIES. 


Present 

Amount 

Subscribed. 


i 

Last 

' 

Dlvl  . 
dend. 

Paid 
up 


60,000  1     :  9Jd.  Chadburn's(ShiplTele.Ltd.,uiil., . 

£750,000  Stk        6%  General  Hydraulic  Power  Co.,  Ltd. 

12,500  10       10/  Oakey  (John)  and  Sons.  Ltd.,  Ord.. 

10,000  10        6/.  '        Do.              do.         6%  Cum.  Pf. 

183,538  1       6-3d.  Power  Gas  Corp.,  Ltd.,  Ord.,  Nos. 

66,463-260         

66,462  I       8-4d.  Do.               do.          Nos.  1 06,462 

135,000  1     '     6a.  Waygood  (R.)  &  Co.,  Ltd.,  Ord.      .. 

135,000  1     '  7ja.  -    Do.           6%  Cum,  Pref. 


EAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


1 

100 

10 

10 

15/- 
1 
1 
1 


123  — I'is 
26  —  28 
14  —  15 

'    ^4 
if,-i[i,» 
ij-ii 


100—103 

,     7i-  7J 

7i-  8 

54—  6J 

111  -113 

94-10 
1004—102  J 


164,288 

285,000 

20,000 


Birm.  Railway-Car.  &  Wagon,  L., 

1-10,000 

Do.       Second  Issue  1-8,73;) 

Do.        Cum.  Pref.  6%  1-10,000. . 

Gloucester  Rail. .Car  it  Wagon,  Ld., 

A,  1.29,861  A  4y,751-50,900 

Do.     B,  '29,862-19,7  JO,  50,001-75,000 

Lancashire  Wagon,  Ord 

Do.  do. 

Metropolitan    Amalgamated    Rail.- 

Carriage  &  Wanon.  Ld,.  l-7sl,H08| 

Do.    Cum.  A  Prel..")'o  1-164,'288| 

Do.     Cum.  B  Prel.  Sh  l-'235,000, 

Midland Rail.-0«r &  Wagon,  Ld., 

'  l.'20,000 


4 

10 
7 

7 

2 

10 

1 

1 

1 
10 


I    9J-10 
13  -14* 
,  104—  l5< 

'     41- 4J 

•a,(-  2} 
log- 108 

42/9    43/9 

34/  —25/- 
,28/  — '29/ 
204-  214 


Stocks  and  Shares  marked  *  ire  quoted  ex-dividead. 
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THE  HETAL    HARKET. 


PRICES    IN    1905. 


COPPER. 

'  I  ■'  "'-  prf^eiit  year,  as  an  examination  of  our  chart 
J-  vjll  plainly  show,  has  been  an  eventful  one  in 
the  cupper  market.  In  the  review  of  the  metal  markets, 
published  a  year  ago,  the  fact  was  recorded  that  a 
strong  bull  movement  had  been  initiated  in  the  closing 
weeks  of  the  year  which  put  copper  to  the  highest  price 
touched  during  the  year  1904.  That  movement  lasted 
but  a  short  period,  and  from  the  highest  price,  ^69, 
there  was  a  gradual  decline  tc  the  neighbourhood  of 
£6^,  which  suggested  that  the  predicted  rise  in  copper 
was  indefinitely  postponed.  Increase  of  consumption, 
however,  produced  a  sudden  change  in  the  market,  and 
it  was  soon  evident  that  consumers  had  allowed  their 
stocks  to  fall  to  a  dangerously  low  level.  Under  the 
circumstances,  it  was  not  surprising  that,  when  copper 
was  at  ^64,  those  who  required  large  quantities  of  the 
metal  for  manufacturing  purposes,  should  take  advan- 
tage of  the  opportunity  to  cover  their  requirements. 
This  process  forced  the  quotation  of  the  metal  up  to 
the  then  high-water  mark  of  ^f  72  15s.,  a  price  which,  as 
the  chart. records,  was  reached  at  the  end  of  August. 
From  that  date,  with  but  one  break,  the  course  of  the 
market  has  been  steadily  upwards,  and  at  the  time  of 
writing  copper  has  reached  the  price  of  about  /So,  or 
;iii  in  excess  of  the  closing  price  of  1904.  The  up- 
ward movement  in  the  metal  market  has  been  asso- 
ciated with  an  outburst  of  rampant  speculation  in 
copper  shares  in  Wall-street,  Anacondas  having  had  a 
phenomenal  rise  this  week. 


Looking  ahead,  it  is  somewhat  difficult  to  see 
what  is  to  prevent  a  further  rise  in  the  price  of  the 
metal.  The  position  is  still  as  strong  as  ever,  with  a 
continued  good  demand,  and  no  sign  of  falling  off  in 
consumption.  The  metal  appears  to  be  very  scarce  up 
to  April,  and  it  is  reported,  moreover,  that  consumers 
have  already  been  buying  heavily  for  May  delivery. 
rt  may  be  fairly  said,  indeed,  that  the  dearth  of 
copper  has  reached  the  acute  stage.  Happily,  the 
famine  is  likely  to  be.  relieved  in  the  not  distant 
future  by  the  arrival  of  additional  supplies  from  China 
and  Japan.  Large  sales  of  Japanese  copper  continue 
to  be  made  to  Europe  for  delivery  in  three  and  six 
months'  time,  and  larger  shipments  'may  also  be  ex- 
jjected  from  the  United  States,  on  the  understanding 
that  no  more  copper  is  likely  to  be  shipi^ed  to  China 
lor  some  little  time  to  come.  It  has  to  be  borne  in 
mind  also  that  should  copper  maintain  its  present 
price  for  more  than  a  short  period,  consumption  will 
fall  off  in  some  directions,  notably  in  the  manufacture 
of  sulphate  of  copper,  and,  of  course,  it  is  obvious 
enough  that  the  present  high  value  of  the  metal  will 
stimulate  production.  That  being  so,  the  predictions 
made  in  some  quarters  that  copper  will  see  a  price  of 
/'loo  per  ton  during  the  next  few  months  may  be  dis- 
regarded. Copper  will  no  doubt  be  dear  and  scarce 
for  some  little  time  to  come,  but  from  the  causes  indi- 
cated above,  the  market  will  eventually  find  the  neces- 
sary relief,  when  copper  will  return  to  a  lower  range 
of  values. 
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The  prediction  made  a  _vear  tii^o,  when  i^\  lewiiij;  ih; 
prospects  of  tin,  that  quotations  would  reach  a  higher 
level,  has  been  amply  verified.  Tin  has  risen  from  an 
opening  price  of  ;^i33  to  ^162,  and  this  abnormal  im- 
provement in  values  has  been  associated  with  some- 
what sensational  developments  in  the  marke.t.  During 
the  early  weeks  of  the  year  the  course  of  dealings  gave 
little  or  no  indication  of  subsequent  developments,  and 
when  £132  was  realised  at  the  January  Banca  sale  it 
was  considered  that  a  good  sale  had  been  effected. 
Even  at  this  early  period,  however,  there  were  indica- 
tions of  unwillingness  on  the  part  of  holders  to  make 
any  substantial  offerings,  and  the  statistical  position 
at  the  beginning  of  March  suggested  an  early  rise  in 
the  price  of  the  metal. 

In  April  the  fear  of  abnormal  prices  for  the  n.etal 
overhung  the  market.  The  price  had  then  risen  to 
£iy),  and  it  was  reported  that  in  Holland  the  market 


was  practically  bare  of  spot  tin.  The  bull  element 
took  temporary  control  of  the  position,  with  the  result 
that  there  was  a  sharp  bear  squeeze,  and  the  price  was 
run  up  to  £m-  Thereafter,  the  course  of  the 
market  was  still  upwards.  In  the  middle  of  July 
the  e.xpected  increase  in  the  demand  began  to  reveal 
itself,  and  a  jump  in  quotations  carried  the  price  to 
£iJ,'i,  and  by  the'  beginning  of  .\ugust  the  rise  had 
become  sensational,  the  price  having  improved  to 
^152.  At  this  figure  there  was  a  certain  amount  of 
realisation  on  the  part  of  weak  holders,  and  there  w-as 
a  temporary  relapse  to  £i^()-  It  was  evident,  how- 
ever, that  the  bull  element  never  lost  its  hold  of  the  posi- 
tion, and  any  attempt  to  depress  prices  was  followed 
by  a  sharp  rally.  Arrivals  from  the  East  continued 
small,  and  the  limited  supplies  of  spot  metal  were  well 
controlled,  so  that  September  saw  the  beginning  i.l 
the  movement  which  has  continued  down  to  the 
present  tii'T-.  a"'!  which  has  carried  the  metal  to  the 
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abnormally  high  price  of  £1(1$  los.,  shown  in  the  chart. 
As  to  the  future,  it  is  difficult  to  speak  with  much 
confidence.  The  bull  position  appears  to  be  thoroughly 
sound,  and  a  fresh  upward  movement  would  surprise 
DO  one  conversant  with  the  situation. 

IRON. 

Curious  developments  have  been  witnessed  in  the 
iron  market  during  the  present  year.  Two  facts  strike 
the  observer,  that,  while  more  iron  has  been  produced 
than  ever  before,  more  has  also  gone  into  stock,  so 
that  the  consumption  has  been  less.  Indeed,  the  e.\- 
tent  of  the  visible  supplies  is  a  remarkable  feature, 
and,  although  the  final  statistics  for  the  year  are  not 
yet  available,  it  is  probable  that  the  increase  in 
the  quantity  in  public  stores  will  at  the  end  of  the 
year  be  something  like  600,000  tons  over  that  at  the 
end  of  1904.  The  total  production  of  pig-iron  has 
been  about  3,300,000  tons.  The  feature  of  the  position 
on  which  attention  will  be  focussed  is,  that  while 
the  stock  of  Cleveland  is  the  largest  on  record,  the 
price  of  warrants  has  been  maintained  at  a  compara- 
tively high  level. 

In  one  respect  the  position  has  latterly  somewhat 
improved,  for,  whjle  the  large  stock  of  Cleveland  was 
originally  in  very  ifew  hands,  the  holding  is  now  fairly 
well  distributed.     The  chief  reason  which  has  induced 


those  outside  the  inner  ring  to  buy  Cleveland  warrants 
has  been  the  belief  that  exigencies  in  American  trade 
would  necessitate  e.xports,  and  it  is  suggested  by  the 
.Statist  that_  a  portion  of  our  large  stocks  is  held  on 
behalf  of  American  holders  as  a  hedge  against  a  further 
rise  of  prices  in  the  I'nited  States.  .•\t  thejime  when 
It  became  evident,  in  May  last,  that  there  was  a 
decided  corner  in  Cleveland  it  was  imagined  that  the 
closing  of  that  corner  and  the  release  of  this  large 
quantity  of  iron  would  cause  a  break  in  prices.  As  a 
matter  of  fact,  nothing  of  the  kind  occurred.  Cleve- 
land went  back  to  its  normal  level  of  45s.,  and,  in 
spite  of  the  fact  that  the  stock  has  been  growing 
larger  week  by  week  since  that  time,  the  close  of  the 
year  sees  Cleveland  at  over  53s.  This  is  a  very  tempt- 
ing price,  and  it  is  not  surprising  that  smelters  go  on 
making  iron  and  sending  it  into  store.  The  position, 
it  will  be  seen,  is  to  a  great  extent  artificial. 

This  is  not  the  case  with  Hematite,  the  rise  in  the 
price  of  which  is  mainly  accounted  for  by  the  activity 
in  shipbuilding.  In  addition,  the  supply  of  Hematite 
ore  available  is  a  strictly  limited  quantity,  and  the 
freight  question  is  a  factor  which  has  to  be  taken  into 
consideration.  As  to  the  future,  it  has  been  suggested 
that  there  will  be  exports  of  Cleveland  foundry  iron 
both  to  Germany  and  America,  but  we  regard  this  as 
somewhat  improbable. 
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5ELFXTED    PATENT5. 


NEW    PATENTS  APPLIED  FOR. 

(UtcciiilK-i    iuli  — ii.ih.) 


ENGINEERING -CIVIL,    MECHANICAL, 
ETC. 

25.685.  R.  Mantle,  Birmingham.  An  improved 
feed-water  heater. 

25,695.  A.  B.^KCLAV,  Sons  and  Co.,  Ltd.,  and 
P.  F.  Oddie,  London. — Improvements  in  suction 
valves  of  pumps. 

25,69s.  S.  Roberts  and  J.  Garton,  St.  Helen's. 
Lanes.— .\  device  to  prevent  railway  engines  and 
vehicles  striking  points  and  crossings. 

25.705.  J.  Gibson,  Clackmannan.  Improvement 
in  rotary  engines  and  the  like. 

25,720.  J.  Knott.  Manchester.— .A.  reciprocating 
steam  engine  with  rotary  valve  or  valves  applicable 
as  simple,  compound  or  triple-e.xpansion  engines. 

25,-^4.  :M.  G.  Plane  and  W.  H.  Plane,  London. 
—Improvements  in  and  relating  to  positive  feed 
lubricators. 

25,740.  C.  P.  ScHUNCK,  London. — Improvements 
in  or  relating  to  driving  belts. 

25.745-  R-  Wood.  London.— Improvements  in 
or  relating  to  force  pumps. 

25,-5;.  .■\.  E.  Henderson.  London. — Improve- 
meiits  in  or  relating  to  roller  bearings. 

25,761.  .\.  J.  Irvine,  D.  Mills,  and  \V.  H.  Wood. 
London.— Improvements  in  or  ajipertaining  to  steam- 
boiler  furnaces. 

25,766.  F.  E.  Strasburg,  London.— Improve- 
ments  in  cutting   mechanism. 

25,776.  P.  F.  Oddie,  London. — Improvements 
in  or  relating  to  turbine  engines. 

25,796.  A.  P.  TiNNEV,  Bristol. — Improvements 
in  and  relating  to  joints  for  joining  the  tubes  to 
junction  boxesin  Belleville  and  like  boilers. 

25.806.  A.  Hill  and  S.  Purcell,  London.— Im- 
provements in  governors  for  steam  engines. 

25,821.  T.  Hodges,  Lon<lon. — .An  engine  actuated 
by  "petrol,  gas,  steam,  and  other  expansive  forces, 
discarding  the  use  of  cylinders,  pistons,  piston  rods, 
and  cranks. 

25,828.  T.  Lockerbie,  .  London. — Improvements 
in  the  method  of  generating  elastic  fluid  pressure, 
for  power  and  other  purposes. 

25,850.  T.  J.  J.  Waslev.  London. — Improvements 
in  or  relating  to  the  attaching  or  fixing  of  portable 
drilling  machines  and  other  portable  machine  tools 
to  the  work  to  be  operated  upon. 

25,8;;.  H.  H.  Lake,  London. — Improvements 
relating  to  engine  structures.  (TheSouthwark  Foundry 
and  Machine  Company,  United  States.) 


25,870.  K.  SciirL/.,  Liverpool. — linpru\  t-iiR-nts  in 
compound  steam  turbines. 

25.894.  F.  Churchill,  Sheffield.— Improvements 
in  friction  clutches. 

25.905.  A.  Bovd,  Stockton-on-Tees. — An  improve- 
ment in  high-speed  engines. 

25,926.  P.  J.  C.  Day  and  B.  Wiesencrl'nd, 
London.— Improvements  in  suction  gas  producers. 

25.967.  H.  Ben DLER.  London. — .\n  improved  spark- 
arrester   for  locomotive  and   portable  engines. 

25.968.  J.  P.  Fox,  London. — -V  new  or  improved 
device  for  starting  internal  combustion  engines. 

25,991.  H.  Bennett.  Bradford.  —  Twist  drill 
grinding   machines. 

25,996.     H.     A.    Thomson,     Glasgow. — Improve- 
ments in  and  relating  to  cranes. 

26,004.  T.  Bl-rgess.  W.  E.  Scr.\gg,  C.  Clav.  and 
J.  H.  Kennerlev,  Manchester. — Improvements  in 
centrifugal  governors  applicable  for  steam  and  other 
engines. 

26,018.  J.  B.  Walsh,  Manchester. — Improvements 
in  smoke-consuming  devices  for  steam  generator  and 
like  furnaces. 

26,029.  A.  Bellair,  Paris. — Improvements  in  and 
relating    to    chain-welding    machines. 

26,032.  J.  J.  H.  iiTifRMEV,  Coventry, — Improve, 
ments  in  or  relating  to  electric  ignition  systems  for 
internal  combustion  engines. 

20,034.  O.  W.  NoRDQVisT,  London, — Power-accu- 
niulating  device. 

jo,o  iO.  The  Electric  and  Ordnance  Accessories 
Company,  Ltd.,  R.  Hancock,  and  R.  F.  Hall,  Bir- 
mingham,— Improvements  in  fans  of  the  rotary  pro- 
peller type. 

26,038.  W.  H.  Cole,  London. — Improved  moulds 
for  use  in  welding  rail-joints. 

26,044.  B.  Lawrence,  L.  Johnson,  and  J.  T. 
Roberts,  London.— Improvements  in  or  relating  to 
control  devices  for  machine  tools. 

26.064.  W.  C.  B.  Evans,  Birmingham. — A  new  or 
improved  apparatus  for  producing  combustion  of 
low-grade  oils,  and  the  like,  for  use  in  internal  com- 
bustion engines,  especially  applicable  to  turbine 
or  rotary  engines. 

26,071.  F.  Reichenbach,  London. — .\n  improve- 
ment relating  to  engine  governors. 

26,077.  F.  S.  Morris  and  D.  Roberts,  London. — 
Improved  method  of ,  anil  means  or  apparatus  for 
tLxing  blades  in  turbines. 

26.079.  S-  E.  .Alley,  London. — Improvements 
in  or  relating  to  friction  gearing. 

26,088.     E.  Debo,  London. — .An  improved  packing 

26,114.  11.  Ki;i  \  T.  Reid,  J.  Riekie.  and  J. 
E.  Gibbs,  London.  — Improvements  in  single-acting 
compound  steam  engines. 

26  116.  W.  J.  Poole.  Gla,sgow. — Improvinvnt-; 
in  or  connected  with  steam  traps. 
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26.126.  E.  R.  Evans,  Liverpool.— .\  new  or  im- 
proveii  gauge  for  accurately  ascertaining  the  lead  of 
slide  valves,  piston  valves,  and  for  like  ])urposes. 

2(),i39.  \V.  J.  Gre.^ves,  London. — Improvements 
in  conriection  with  the  flues  of  steam  generators. 

26.16^  T.  F.  J.  Truss.  London.  —  Improved 
means  for  silencing  and  condensing  the  exhaust  Jrom 
i  nternal  combustion  engines. 

26,174.     M-    PoGNON,    London. — Improvements    in 
igniting  apparatus  lor  explosion  engines. 
"26.203.     A.   Macdon.^ld,   Glasgow.— Improvemtnt- 
in   and   relating   to   machines   lor   grinding,    turninf^, 
and  finishing  shafting  and  the  like. 

26,210.  J.  E-  FoxLEE.  Essex. — Improvements  in 
stuffing  boxes. 

26,2  12.  G.  Rodger,  Sheffield. — Improvements  in 
the  construction  of  hydraulic  presses. 

26,216.  C.  C.  Black  and  D.  McCracken,  Ibrox. 
Glasgow. — Improvejnents  in  fluid  pressure  engines. 

26,237.     J-  P-  Fo-X,  Manchester. — Improvements  in 
i"nition  devices  lor  explosion  engines. 
^  26.248.     A.     H.     Crockford,     London. — Improve- 
ments in  steam  engines. 

26,255.     R.     H.     Dickinson,     Birmingham. — Im- 
provements ill  shafts,  axles  and  the  like,  lor  carrying 
•wheels  gearing  or  other  purposes,  and  in  the  manu- 
facturing ol  the  same. 

26,265.  H.  H.  Lake,  London. — Improvements 
relating  to  superheaters.  , 

26.268.  WiLLANS  .VWD  RoEiNSON.  Ltd.,  and  J.  C. 
Peache,  London. — Improvements  in  steam  turbines. 

26.272.  A.  J.  BouLT,  London. — Improvements  in 
or  relating  to  sectional  boilers. 

26,276.  A.  J.  C.  Hugo,  London. — Locomotive 
valve-setting   machine. 

26.284.  T.  Ashley.  London. — Improvements  in 
rotary  engines  and  the  like. 

ELECTRICAL, 

-5.7"v  J-  H-  Holmes,  London. — Improvements  in 
electrical  resistances. 

25,720.  W.  E.  Thomson  and  C.  B.  Pinkertox, 
London. — An  improved  automatic  earthing  device 
and  cut-out  for  the  overhead  conductors  ol  electric 
railways. 

25.754.  A.  J.  BouLT,  London. — Improvements  in 
or  relating  to  wave  telegraphy. 

25.759.  C.  De  Kando,  London. — Improvements 
in  or  relating  to  protective  devices  lor  the  Iranies 
or  staters  ol  electric  machines. 

25,768.  P.  CoRiDORi,  Strand.  London. — Improve- 
ments in  means  lor  insulating  electric  wires  or  cables. 

25,802.  S.  J.  Murphy,  Liverpool. — .An  improved 
electrical  terminal  attachment   device. 

25,840.  F.  Blaschke,  London. — A  new  or  im- 
proved means  for  conducting  electric  currents. 

25,866.  E.  Ray'MONd-Barker.  London. — Im- 
provements in  or  relating  to  electric  telegraphy. 

25.880.  L.  R.  LesVer  and  The  Rochdale  Elec- 
tric Company,  Ltd.,  London. — Improvements  in 
electricity  meters  lor  alternating  currents. 

25.893.  J.  Skwirskv,  London.— Improvements  in 
mercury  or  other  vapour  electric  lamps. 

25,952.  P.  Rabbidge,  London. — An  improved 
dynamo-electric   generator. 

"26,081.  (\  H.  Bryant  and  F.  L.  M.  Forster. 
London. ^Improvements  in  or  relating  to  tremblers 
lor  induction  coils. 

26.089.  The  British  Thomson-Houston  Com- 
pany, Ltd.,  London.— Improvements  in  and  relating 
to  alternating-current  dynamo-electric  machines. 
.(TheJGenetal  Electric  Company,  United  States.) 


26,144.  W.  E.  Richards.  London. —  Improvements 
in  and  connected  with  luses  lor  electrical  circuits. 

26.149.  R.  M.  Palmer,  London. — An  improved 
system  ol  electrical  distribution. 

26,162.  H.  Fairbrother,  London. — Improvements 
in  couplings  for  electrical  wires. 

26.281.  M.  B.  Field  and  Ferranti,  Ltd.,  London. 
— Improvements  in  electro-magnets  for  alternating- 
current  circuit  breakers  and  the  like. 

SHIPBUILDING,     ETC. 

25.726.  W.  Key,  London. — Improvements  in  the 
ventilating  ol  steamships. 

25,851.  A.  C.  Cunningham,  London. — Improve- 
ments in  caissons  lor  repairing  the  bottoms  ol  floating 
structures. 

25,860.  G.  Taddei,  London. — Improvements  in 
torpedoes. 

25.91.2.  W.  M.  Walters,  Liverpool. — Improve- 
ments connected  with  turbines  lor  marine  propulsions. 

25.933.  W.  Kenney  and  C.  Brown.  London. — 
An  improved  ship  propeller. 

25.934.  W.  Kenney  and  C.  Brown.  London. — 
Improvements  in  connection  with  the  propulsion  of 
ships. 

25,959.  B.  Husband.  Liverpool. — Improvements 
in  or  relating  to  stowing  and  launching  ships'  boats. 

25.964.  G.  \V.  Maytham,  London. — Improvements 
ill  the  construction  of  ships. 

26,245.  C.  P  '^OLTART,  Liverpool. — Improvements 
in  ships'  anchors. 

MINING. 

-.^.931-  J-  ^-  Taylor,  London. — Improvements 
in  safety  lamps. 

-.''•937-  J-  C-  Jones,  Kingston-on-Thames.  Im- 
provements in  brakes  for  mining  cars. 

25.971.  T.  A.  Jones  and  A.  Jones  (trading  as 
Patterson  and  Co.),  London. — Improvements  in  or 
relating  to  electrically-lighted  miners'  salety  and 
like  lamps. 

26.019.     F).    Thomas    and  W.  Phillips.  Glamorgan 

—  Improvements     in    and    relating    to  conductors    lor 
the  electric  lighting  ol  miners'  safety  lamps. 

IRON  AND  STEEL    METALLURGICAL. 

25.748.  W.  SiMPKiN  and  J.  B.  Ballantine.  London. 
— Improved  magnetic  separator. 

25,845.  J.  H.  Gillies. London. — Improved  apparatus 
for  winning  zinc  and  other  sulphides  from  their  ores. 

25,941.     C.  A.  .Allison,  52,  Chancery  Lane.  London. 

—  Improvements  in  percolation  vats  lor  the  treatment 
of  ores  and  other  materials. 

26,040.  W,  H.  Cole.  London. —  Improvements 
in  crucibles  and  furnaces. 

26,073.  W.  S.  Rawson.  London. — Inijiiovements 
in  the  construction  ol  cupels  lor  assay  purposes,  and 
in  trays  employed  therewith. 

26,076.     J.  L.  Babe  and  A.  L.  Louvrier,  London. 

—  Improvements  relating  to  metallurgical  furnaces. 
26,170.     J.   E.  Goldschmid,  London. — Process  for 

the  bailing  together  ol  pulverulent  or  dusty  ores. 

26,254.  A.  Peacock,  Doncaster. — A  straightening 
press  to  straighten  12  in.  to  30  in.  girders. 

26.263.  The  Frodingham  Iron  and  Steel 
Company,  Ltd.,  and  M.  Mannaberg.  London. — An 
improvement  in  blast  furnaces. 
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T.  M.  Anderson, and  R.  Wortnald,  Oldham. 
Lancashire. —  ■  ■^,395, A ugii>t  jjth,  i  vm-  —  Rtlaifs  to 
rolling  metals.  In  a  machine  for  rolling  nut  blanks; 
rolls  g,  h,  fig.  I,  one  or  both  of  which  may  have  stud.s 
p  on  the  periphery,  are  mounted  in  a  frame  a  and  driven 
by   spur-wheel    gearing.     The   sides   of   the   rolls   are 


provided  with  recesses  11  which  mesh  with  projections 
0  on  two  horizontal  rolls  /,  k.  In  passing  the  heated 
bar  )«.  fig.  6.  through  the  rolls,  the  projections  n  form 
the  indentations  on  the  bar  and  the  studs  p  form 
the  holes  r  in  the  blanks. 

L.  A,  de  Mayo,  New  YorR,  U.S.A.— 18,509, 
.\\igust  26th,  1904.  —  Relates  to  coaling  ships. 
The  apparatus  consists  of  elevator  and  conveyor 
lor  putting  coal  in  at  the  coal  ports  qf  a  vessel 
and  distributing  or  trimming  it  to  the  bunkers. 
Fig  I  shows  the  apparatus  at  work.  The  elevator 
10,     adjustably     suspended     at      the     side      of     the 


FIC  I 


vessel,  takes  coal  from  the  lighter  ami  delivers  it 
by  an  adjustable  shoot  ^o  to  the  hopper  45  of  an 
endle.-is-band  conveyor,  wliich  is  movable  on  a  rail  47 
about  a  pivot  46  so  as  to  deliver  into  the  different 
bunker-;  in  turn.  The  adjustable  supports  for  the 
elevator  comprise  a  tackle  11,  tackles  12,  and  rods  16 
hooked  over  the  rail  17  and  connc-ctcd  at  their  other 
ends  to  sleeves  15  sliding  on  guide-rods  on  the  elevator. 
The  elevator  chain  con.sists  of  plates  hinged  together 
and  having  triangular  brackets  j-  secured  to  some  of 
the  plates.  The  coal  is  delivered  to  the  shoot  ^o  over 
the  back  of  the  bucket  adjacent  thereto,  and  any  coal 
tliat  may  escape  is  caught  by  a  shield  35  extending 
down  the  inner  side  of  the  elevator  and  returned  to 
the  lighter.  The  shoot  30  consists  of  telescopic  sections 
connected  by  hinged  yokes,  and  it  is  supported  by  an 
adjustable  brace  34.  The  conveyor  frame  is  telescopic 
and  fitted  with  self-adjusting  rollers  to  keep  the  tension 
constant.  The  elevator  and  the  distributor  an;  pre- 
ferably driven  l)v  motors  carried  in  their  frames. 

A.  Bauermeister,  1 ,  Avenue  Reille,  Paris.  — 

1.S191,  August  Jjnd,  1904.  —  Relates  to  steam  turbines. 
Figs.  I  and  j  show  respectively  a  longitudinal  and  a 
cross-section  of  a  steam  turbine.  The  distributors 
/.  g  are  formed  in  rings  and  joined  together  so  that 
the  vanes   1.   .      ;    •  '■       on    the  discs  r  of  the  drum   /), 


can  revolve  between  them.  In  the  section  shown  in 
ng.  I  the  inner  walls  of  the  distributing-channels  li,  k, 
are  arranged  eccentrically  to  the  outer  walls  to  allow 
for  the  uniform  expansion  of  the  steam.  The  inner 
distributor  g  may  he  dispensed  with,  as  shewn  in  fig.  3. 
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NEW    PUBLICATIONS.  CATALOGUES,    ETC. 


"ELEMENTARY  ELECTRICAL   ENGINEERING    IN 
THEORY  AND  PRACTICE," 

A  class  book  for  junior  and  senior  students  and  working 
:Uctricians.  By  J.  H.  Alexander.  M.B.,  A.l.E.i:. 
(  losby,  Lockwood  and  Son.  3s.  6<i.  net. 
.\s  its  title  indicates,  this  volume  is  another  a<lditi.iii 
to  the  already  large  number  of  works  on  elenu-ntaiy 
electri  engineering  The  author  explSms  that  tli./ 
present  work  gives  the  substance  of'^  lecture, 
delivered  l)y  him  to  young  artisans  attendinlg an  e\cning 
continuation  school.  It  is  profusely  iilustratecl.  a 
number  of  the  drawings  are  from  actual  machiuL-s  and 
apparatus  in  current  use  ;  many  others  have  been  drawn 
diagrammatically  to  illustrate  the  principles  upon 
which  the  apparatus  represented  depends  for  u- 
action,  while  the  characteristic  curve  flgares  given  an 
reproduced  from  personal  tests  carried  out  by  tin- 
author.  .\s  a  class  book  its  practical  utilitv  wouhl 
ha\'e  been  enhanced  if  the  diagrams  had  been  rriim 
duced  on  a  larger  scale. 

"THE    ENCYCLOPAEDIA    OF    PRACTICAL    ENGI 
NEERING   AND   ALLIED   TRADES." 

Edited  liv  Joaei)h  Horner,  A.M.I.Mech.E.    Virtue  and 
Co.     7s.  6d.  each  volume. 

Mr.  Joseph  Horner's  industry  is  reiMi^able  ;  tl.f 
rate  at  which  he  launches  new  works,  or  Jipiv  editions 
can  only  be  compared  with  that  of,a  successlnl 
novelist — not  that  his  books  are  by  any  means  « oiks 
of  imagination,  for  we  have  previously  called  attention 
to  some  of  their  sterling  qualities,  but  his  name  sr<m> 
to  crop  up  sooften  that  we  can  only  regard  his  entTLH'^ 
as  indefatigable.  The  present  publication,  he  inlornis 
ns.  is  "  intended  to  cover  the  enfire  practice  ol  civil 
and  mechanical  engineering."  The  jffmect  is  an 
ambitious  one,  and  so  far  as  we  are  awar^^one  tlia  t  has 
as  yet  never  been  accomplished  ;  but,  judging  \>y  tin- 
two  volumes  now  read}",  if  the  editor  keeps  tlie  suc- 
ceeding parts  up  to  the  standard  of  the  first,  he  may 
anticipate  a  fair  degree  of  success.  Mr.  Hormi 
summarily  rejects  "  borrowed  catalogue  blocks," 
and  promises  that  all  the  illustrations  will  be  rcjiro- 
duced  from  original  photographs,  or  fcmo  draw\n),:s 
specially  prepared  under  his  supervision.  Apronimtnt 
characteristic  of  the  work  is  the  attention' given  tn  tlir 
practice  of  the  various  trades  included  in  engincirinK 
construction  ;  the  articles  are  from  the  pens  ol 
practical  men,  lucidly  written,  and  designed  to  be  o( 
actual  use  by  the  foundrymau,  moulder,  patternniakir, 
or  smith.  The  draughtsman  will  bcabletostudv  shn]i 
processes,  while  the  craftsman  can  becomeacquainted 
with  the  principles  of  the  design  of  the  mechanisms 
constructed.  Students  of  technical  colleges,  to 
whom  the  acciuisition  of  knowledge  of  shop  jiracticc 
is  of  primary  importance,  should  find'  in  the 
Encyclopaedia  answers  to  the  many  qatttions  wliicli 
crop  up  daily  in  the  course  of  their  trai^B-  AUhouRli 
planned  to  be  a  work  of  reference  maintj'for  pr.icucal 
men.  the  theoretical  side  has  not  been  neglected,  and 
such  subjects  as  theriuo-dynamics.  st^fUn,  etc.,  haw- 
been  treated  mathematically.  The  arrangement  ol 
the  work  precludes  long  articles,  and  instead  of  dcalinf^ 
with  engines,  lathes,  or  machine  tools  ijujjmprelunsivi,- 
articles,  a  general  survey  only  ol  tUe*ibject  is  in. 
eluded  under  these  heads.  For  detailed  inforiuatioji 
reference  has  to  be  made  to  special  entries, such  as  ],b^i 
engincjaxle^lathe,  planing  machine,  etjC. 


Ed  Bennis  and  Co..  Lld.^-Two  interesting  illustrated 
p.iniplilets   of   value    to   those   who   are   desirous    of 

■■  effecting  boiler-house  economies,  have  been  issued 
by  the  above  firm.  One  of  these  describes  the 
modern  coal  and  ash  handling  plant  at  the 
Grimethorpe,  Frickley  and  Carlton  Main  Collieries, 
the  other  is  concerned  with  the  coal-conveying 
plant  constructed  by  the  firm  at  Acton  Lane,  for 
tlie    Metropolitan    Electric    Supply  Company. 

Quaker  City  Robber  Company.  —  A  subject  ol  great 
practical  utility  is  discussed  in  a  new  pamphlet 
issued  by  the  above  company,  dealing  with 
Daniel's  P.P.P.  rod  packing.  The  gist  of  the  matter 
is  put  into  rubrics — an  excellent  idea.  Many  of 
our  readers  are  already  familiar  with  this  invention. 
The  hrm  claim  to  be  able  to  save  a  large  amount  of 
the  power  wasted  in  overcoming  rod  friction,  and 
proceed  to  explain  that  Daniel's  P.P.P.  rod  packing 
is  composed  of  two  wedges  and  a  cushion,  upon  which 
the  steam  or  other  fluid,  leaking  through  the  neck- 
bush,  and  pressing  upon  the  base  of  the  inner  wedge, 
produces  a  vertical  and  also  lateral  motion,  sliding 
that  particular  wedge  against  its  fellow,  and  therefore 
on  to  the  rod.  The  theory  involved  will  be  at  once 
apparent  to  any  engineer,  and  as  a  principle  has  long 
been  established.  Several  attenpts  indeed  have 
been  made  to  put  the  idea  into  practice,  with  more 
or  less  indifferent  results.  Daniel's  P.P.P.  is  built 
up,  and  so  constructed  and  prepared,  that  it  always 
remains  sufficiently  pliable  to  permit  of  expansioa 
and  contraction,  whether  under  pressure  from  the 
steam  or  freed  from  its  influence.  It  is  self-setting. 
It  only  works  on  part  of  the  one  stroke  of  an  engine, 
and  rests  on  the  return  stroke.  This  is  whv  it  saves, 
wear  and  tear  on  the  rod,  and  on  itself.  .A 
booklet,  entitled  "  'What  Daniel's  P.P.P.  Packuig 
is,   and    How   to   Use   It,"    is  also   published. 

Other  Catalogues  and  pamphlets,  etc.,  relate 
.to:  The  "  Lytestrong "  patent  pressed  steel 
split  pulley  by  A.  Warden  and  Co.,  6n,  Great  Eastern 
Street,  E.G.  ;  Miscellaneous  switchboard  instruments 
(No.  18K),  ammeters,  voltmeters,  and  wattmeters 
(No.  187),  portable  electrical  measuring  instruments 
(No.  186),  and  B.T.H.  flexible  ear  for  grooved  trolley- 
wire,  from  the  British  Thomson-Houston  Company, 
Ltd.  ;  Specimen  commercial  stamps,  etc.,  from 
the  Rubber  Stamp  Company,  14,  Broad  Street 
Corner.  Birmingham  ;  the  Pick-Quick  coal-cutter 
(monthly  calendar),  from  Messrs.  Mavor  and  Coulson 
Ltd.,  Glasgow  ;  the  "  Nesbit  "  electric  lamp,  from 
tlie  F.dward  A.  Evans  Electric  Lamp  Company 
Birmingham  ;  a  green  show-card  giving  list  of  recent 
contracts,  and  a  large  trade  mark  show-card, 
21  in.  by  i;in.,  from  the  Simple.x  Steel  Conduit 
Company,  Ltd.,  Birmingham  and  London  ;  Quick 
cutting  eccentric  sawing  machines,  gate  .sawing 
machine,  and  full  automatic  circular  sawing  machine 
for  cutting  up  brass  and  copjier  tubes,  bars  and 
sections.  Irom  Edward  G.  Herbert,  Ltd.,  Manchester  ; 
admirably  printed  catalogues  of  motor  launches, 
marine  motors,  and  commercial  motor  vehicles, 
from  Messrs.  John  I  Thornycroft  and  Co.,  Ltd.. 
Chlswick  ;  electricallv  driven  hauling  gears  by 
Messrs.  M.  B.  'Wild  and  Co..  Birmingham  ;  pamphlet 
on  two-cycle  gas  engines  (4th  edition)  from  Messrs. 
Matli'T  .and  Piatt,  Manchester  ;  and  Iron  Fencing 
and  Consirtictional  Ironwork  from  G.  B.  Smith  and 
Co.  ol  (dasgow. 
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J.  POHLIG, 


LTD.. 


Telegraphic  Address 

"CAULKING.  LONDON. 


BELT,    STEAM 

AND 

ELECTRICALLY 

DRIVEN 

AIR    COMPRESSORS 

SPECIALLY 

DESIGNED    FOR 

THE    OPERATION 

OF 

PNEUMATIC    TOOLS, 

ELECTRIC 

DRILLS  AND  HOISTS. 


Cheapest  and  most  reliable 
System  of  Transport. 


COLOGNE. 


OTTO 


More  than  1,600 
Lines  at  work. 


Aerial  Ropeways 

Absolutely  Independent  of  Formation  ot  Ground. 
Worl<ing  Unaffected  by  Climate. 
Skilled  Labour  not  necessary  to  work  them. 
Wear  and  Tear  Reduced  to  a  Minimum. 


Special  Department  : 

MODERN  HOISTING  AND 
CONVEYING  MACHINERY. 

Representative; 

R.  E.  COMMANS, 
6,  Queen  Street  Place,  LONDON,  E.G. 


Telephone 


No.  3987  GERRAR 


BOYER    RIVETING 
CAULKING, 

AND 

CHIPPING 

HAMMERS. 

LITTLE    GIANT. 

WHITELAW, 

AND     BOYER 

PNEUMATIC  DRILLS 

KELLER   HAMM  ERS 

AND    DRILLS. 


FRANKIIN-    AIR  COMI'KF.3S()R    Ll.A<-,    i.~l         LEAKED    TO    EIKlTKIC    MOTOR. 

^Virox>ks:      FRASERBURGH,      N. 


On    Aamiralty    and     IWar    Office     X^ists. 


THE    CONSOLIDATED   PNEUMATIC   TOOL   CO.,    Ltd. 

General  Offices:    PALACE    CHAMBERS,    9,     BRIDGE    STREET,     WESTMINSTER,    S.W. 
Workshops  and  Showroom  within  a  few  minutes'  walk  of  the  Offices,  where  Tools  can  be  seen  in  operation. 
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McIiAREN'S 

Steam  Ploughs 

AND  TRACTION   ENGINES. 

C.it.il' >::'.■.  -   and    Paniplilets  mailed    free   on   application   to— 

J.  &  H.  McLaren.  Midland  Engine  Works,  LEEDS. 

Cable Addrc=,:   ■■  McLAREN,  LEEDS. 

Codes  usedt  ABC  4th  and  5th   Editions     LIEBERS. 
Established  1876. 


f     Locomotives,  &c. 


JOHN  FOWLER  4  CO. deeds), In 

steam  Plough  WorRs,    LEEDS. 
Telegrams:   "FOWLER,  LEtDi" 
Manufacturers  of 

Traction 
Engines, 

Steam  Rollers,  Portable  Railways,  er'c.,6'c. 


GAUGE  ^S5^»      ^  COMPOUND 


Mine, 

Furnace  and 
Industrial 
Locomotives. 


Electric 
Locomotives 
with 

Westinghouse 
Motors   and 
Electric  TrucKs, 


Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

Cable  Addresses  :  "  R.ildwin,  Pliiladeiphi.i  '   :  "  Sanders,  Lond.in   '      General  Agents:  SANDER.S  &  CO..  IIP.  Cannon  St.,  London,  E.C 


^  COKE  OVENS  ^ 


AND     THEIR     HISTORY. 


Price  1/6  Post  Free. 


Seventeen  Whole  Page  Plates. 


CONTENTS. 


Introduction. 

The  Bee-Hive  Coke  Oven. 

C.  Otto  A   Compctny  s  Beo-Hive  Coke  Oven,  of  1680 

Keys  BeeHlve  Coke  Oven.  1903 

CoDBtructton  of  the   Modern  Coke  Ovens 

The  Slmone-Carves  Coke  Oven 

The  Semet-Solvay  Coke  Oven. 

Coppee's  Coke  Oven 

Guatav  Hllgenstock'a  Coke  Oven. 

The  Otto    Hotnnann  Coke  Oven. 

The  Otto  Hllgenstock  Coke  Oven. 


Hueaaenera    Coke   Oven, 

Franz  Brujick  s  Coke  Oven. 

Koppera  Coke   Oven. 

Von  Bauer  3  Coke  Oven, 

Collin  a  Coke   Oven 

Poetters  Coke  Oven 

The  By-Product   Recovery   Plant     for    Extracting    Tar 

and  Ammonia. 
The  Producte  of  the  By-Product  Kecovory  Coke  Oven. 
The  Value  of  the  By-Products  of  Coke  Ovens. 
List  of  the  Principal  Patents  Granted  from  1620  to  1903. 


PAUL  J.    MALLMANN,    M.A., 


Civi/  and  Consulting  Engineer  and  Coke  Oven  Expert, 
110=118.  Victoria    Street,  Westminster,  London,  S.W. 
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'flM% MWMWLlYff      Locomotives,'  &c. 


Westin^house 


5ingle=Phase 
Railway  System. 

Sixteen  lines,  aggregating  55,000  h.|). 

and  325  miles  of  track,  are  now 

beiiitj  equipped  with  the 

Wcstinghouse  Single-Phase  System. 

Combined   High   Efficiency. 
High  Average  Power  Factor, 

The   V\'estinyhouse  Single- Phase 
Motor   will    operate   equall)-    well    on 

A.C.  and   D.C.  lines  without  any 

constructional  changes. 

Sparkir.g  and  flashing  impossible  on 

account  of  neutralised  windings. 


\Vc^tini;lioi'.-e  ^. 


L  1.'  t-_:notivc,  I  SCO  li-i'. 


The   British  Westinghouse    Electric  &  Manufacturing  Co.,  Ltd., 

MANCHESTER. 


LONDON. 


Branch  Offices  in  all  Large  Towns. 


More  durable  than  iron.  Cheapest  forall  spans  up  to  100  Fe^ 


D.   ANDERSON    6   SON,   Ltd., 

LAGAN     FELT    WORKS. 


BELFAST. 
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WHHI^ILT?  Oil  Boxes  and  Lubricators 


ENGINEERS, 


HUNT      d?      MITTON,     BRASSFOUNDERS,  &c., 
Crown  Brass  Works,   Oozells  Street  North, 

Birmingham. 

fill  « 


Telephone  No.  :    394. 

Telegraphic   Address:    "MITTON.  BIRMINGHAM." 


lOf. 


-mn     !i"~ai 

i  ^ll 


Cast  Brass  Oil  Box,  No.  1055. 


Makers   of 

CAST  BRASS 
OIL  BOXES. 

SHEET  BRASS 
OIL  BOXES. 

Fitted  with  Sight  Feeds  or  Cocks 

SIGHT  FEED 
LUBRICATORS. 

Steam  Cylinder 
Lubricators. 

DISPLACEMENT 
LUBRICATORS. 

Solidified  Oil  or 
Grease  Cups. 

STAUFFER 
LUBRICATORS, 

6c. 


Sole  makers  of 

Holliday's  Patent 
Oil  Box. 

This  box  is  made  of 
Polished  Sheet  Brass, 
and  is  fitted  with  two 
or  more  feeds  as  re- 
quired, each  feed  may- 
be worked  separately 
or  all  at  one  time. 

OIL  BOXES  AND 

LUBRICATORS  MADE 

TO  CUSTOMER'S 

OWN 
.REQUIREMENTS. 


Hunt  &  Mitton,  b 

Oozells  Street  North.  ^ 


North, 

BIRMINGHAM. 


Holfiday's  Oil  Box,  No.  1054. 

.  .  Mahers  of  all  Kinds  of  .    . 
OIL    BOXES  and    LUBRICATORS.     STEAM     FITTINGS. 
Si  ENGINE   and    BOILER    MOUNTINGS,    HYDRAULIC 

FITTINGS,  PRESSURE  GAUGES.  6c. 
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Wllll^Or  Iff  Valves  &  Boiler  Mountings 


SRECIRY 


Hopkinson's  Own  Make 


Valves 


A^D     PATENT 


Safety 

Boiler 

Mountings, 


HOPKINSON'S    PATENT 

PARALLEL    SLIDE     VALVE 

Fig.    2017. 


WRITE   FOR  CATALOGUE 


J.HOPKINSON&Co.,Ltd.,Huddersfield. 


J 
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M®li'WlllI^lLT)T      Bessemer  Plant 


SMALL  BESSEMER  PLANT 

(UNCKENBOLT    SYSTEM) 

For  the  Production  of  Steel  and  Iron  Castings  of  Highest  Qualities, 

fts  in  use   &I  the 

North    German   Lloyd  Repairing  Works,  Bremen. 


REFERENCES: 

THE   STETTIN    VULCAN'    CO..  STETTIN'-BREDOW.  THE    WESER    CO.,    LTD..     BREMEN.  „„.,^,, 

THE    BURGEOISE    CO      LTD      BRUGES.  NORTH    GERMAN    LLOYD    REPAIRING    SHOPS,   BRr.ME\. 

FREDERICK  KRUPP,    LIMITED,   ESSEN. 

Cost  of   Plant  and  License  depends  on   the   Particular 
Requirements    of  the   Works. 

For  full  Particulars  aad  permission  to  see  Plants  la  Operation,  apply  to— 

Paul  Jm   Ma/tmann,   m.a., 

110=118,  Victoria  Street.  LONDON,  S.W. 
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Stokers 


The  Up=to=Date  Boiler=House  of  1906 

"BENNIS 


^? 


Is   installed    with 


Plant. 


BENNIS"  STOKERS    AND    COMPRESSED    AIR    FURNACES. 

BENNIS"  ELEVATORS     AND     CONVEYORS. 

BENNIS"  COAL     AND     A3H     HANDLING     PLANT. 

•BENNIS"  STEEL     STRUCTURAL     WORK. 


Eennis  rapid  system  of  co.il-handling.    Tippler  and  Inclined  Conveyor  (or  ha.iJlm,^  loo  tons  coal  per  hour, 
inslaUedat  Metropolitan  Elec.ric  Supply  Co.s  \Vork^. 

To   make   your    BoUcr-HoUSC    an    EcOnOmic     SuCCCSS 

Write    for  free    Pamphlets   describing  plant   installed    In    important 

BOILER=HOUSES, 

LIGHT    6    POWER    STATIONS,    and 

COLLIERY    COMPANIES'    WORKS,   etc. 

BENNIS.Tittic^HuTton,   Bolton 
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SPl^^^^f-gg!!^^^  Pinch 


Bars 


SPECIALLY  USEFUL  FOR  COLLIERIES 
AND  FIRMS  WITH  SIDING  CONNECTIONS, 
AND  IS  A  GREAT  LABOUR-SAVING  TOOL 
WHERE  WAGONS  OR  LOCOMOTIVES 
REQUIRE    MOVING    SHORT     DISTANCES. 


SAMSON    <S    CO., 

Garforth,  near  L££DS. 


Telegrams:     "SUTTON.    GARFORTH." 


iiriiiVi   iiini  •trrr-'^ 
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(I^I^Ill'WllIl^Or?     Condensing  Plant 
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i[I^:WllMILT  if  Electrical  Apparatus  : 


E.  SCOTT  &  MOUNTAIN,  Lld^ 

N  EWCASTLE-O  N-TYN  E. 

Engines, 

Simple, 
Compound,  or 
Triple  Expansion, 

Dynamos  & 
Motors 

For  Direct  or 
Alternating  Current, 

Pumps, 

Either  Centrifugal 
or  Reciprocating, 
for  All  Heads. 

"Scott  &  Mountain"  Three-Crank  Compound  Engines  and  500  kw.  Dynamos 
at  Consett  Ironworks. 


Haulage 

Gears 

For  Main  Rope, 
Main  and  Tail,  or 
Endless  Rope. 

Coal  Cutters, 

Both  Direct  and 
Alternating  Current 
to  Work  on  Rails 
or  Skids. 

ELECTRIC 

CRANES. 

CAPSTANS,  etc. 


Three  sets  of  Scott  &  Movmtain  •>  Pumps  and  Motors,  each  delivering 
1,500  gallons  per  minute,  350  feet  head. 
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lllr^imr  if   Electrical  Apparatus,  &c.  : 


mntc  Tor  Prices  and  Particulars 

NEW  "STANDARD" 
MACHINES. 


They  will 
interest 


hsr 
Material, 
\vokkmasship_ 
AND  Design. 


.       -^    PHCNIX  DYNAMO 
\>V   ^^^  Thornburv  Ulerks,   BRADFORD. 

London  Om-ick  :  17.  Viil..ii.i  si  .  Wtstminstcr,  S,\V. 
phic  Aidrtis     ■  Pheiyna.  Lomlon.        TfUf^hyne    \M\  Victotii- 


Hierhest  Award.  Grand  Prize.  St.  Louis  Exhibition.  1 904. 


"SIROCCO"  FANS, 

For  Induced  Draught  on  Boilers, 
He&lics.  Cooling,   Ventilating,  etc. 

DAVIDSON  &  CO.,  LTD., 

•Sirocco"  Engineering  Works,  Belfast 

13,    Victoria    St..    Westminster. 
LONDON,  S.W. 

37,  Corporation  St., 

MANCHESTER. 

115,  Hope  St.,  GLASGOW. 


Sola  Continental  RepresentativEs:  Moan.  WHITE,  CHILD,  S  BENEY,  Ltd., 
ez  63  Queen  St..  Cheapslde.  LONDON,  E.C. 


r 


A    ROSTCARD 

WILL    ADD    TO 


Your  Office  Library 

A    NEW    AND    COMPLETE 

CA  TALOGUE 


OF 


Drawing  and  Surveying  Instruments, 
Scales,  Tapes,  Inks,  Colours, 
Pencils,  Cabinets,  Papers,  etc. 

176  PAGES.  300   ILLUSTRATIONS 


Address   it  to  : 


B.  J.  HALL  6  Co., 

39,    Victoria    Street, 
^  LONDON.    S.W         A 


JOHN  GIBBS k Sons 

Ventilating   and   Dust    Collecting    Plant. 

for  Poli.shiny  and  drindini;-  Shops,  etc.,  sliowing 
our  "  Peerless "  Apparatus  for  removing  dust 
direct  from  the  ])olishing  bobs  before  it  has  had 
time  to  spread  about  the  room,  together  with  our 
"  Peerless"  Dust  .Separator  for  collecting  the  dust, 
and  .so  preventing  it  causing  trouble  b)'  escaping 
on  to  the  roofs  of  fieighbouringbuildings, stopping 
gutters,  etc.  Ot  great  service  where  the  dust  is  of 
value,  as  in  woodworking  machinerj'  and  mills 
where  the  jiroducc  is  saleable,  and  will  soon  pa_\- 
for  the  iirst  outla)-. 

Messrs.  JOHN  GIBBS  &  SON  will  Ic 
pleased  to  arrange  schemes  and  furnish  full  par- 
ticulars to  suit  the  circumstances  of  each  special 
case  on  application. 

80,  JUKE  STREET,  LIVERPOOL. 


Telkgrams: 
Ventilation,  Liverpool.' 


TKLEI'H0\'E  : 

No.  2579   Royal. 
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Iron  and  Steel 


;  FORCINGS 

i  Cranks  and  Forgings  of  Every 

4  Description  in  Stock. 

y  Sii    iHir  AdVi>-!:.-ianciil  on  January  li)tli. 


A^ 


i 


CLARKE'S  CRANK  &  FORGE  CO.,  Ltd. 

j     •.cJN'K?Lyicoux.-  LINCOLN.  England.    ► 


Hepton  cS  Sons, 


i^E:E:r»s. 


Wheel    V.ilvt. 


Special  Net  Price. 
Steam  Cocks  sYalves. 
WrougM  Iron  Tubes. 


STEEL  CONSTRUCTION 

IN    ALL    BRANCHES. 

Buildings  Designed  and  Erected  in  all  Parts  of  the   World 


ROOF     FRAMES,   TRUSSES  AND   GIRDERS, 

BLAST   FURNACES  AND  STEEL    WORKS,   CUPOLAS,   LADLES.    CONVERTERS. 

BOILERS,  TANKS,   AND  HE.WY   PLATE   WORK. 
GAS    HOLDERS,  PURIFIERS,   ETC., 

OPEN  HEARTH  FURNACE  CASINGS. 

CHIMNEYS,   RIVETED    PIPE,    CORRUGATED   IRON. 

RITER=CONLEY    MFG.,     CO.,    pittsburg.    pa.,    u.s.a. 

New  York  Office  :  39-41,  Cortlandt  Street. 


HerbertWPermL'" 

FlooDCaTES'v/oHks 
BiRmiNCIjAM. 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N9  373. 

STOCK     250.000     CROSS 


DFl.EV.BtR    21.    I0O5 


PAGE'S    WEEKLY. 


rsi'PPLEMEST  page  xiii  ]        y. 


MLT? 


Printing,  &c. 


Arthur  Stafford  &  Co. 


Rt«d  wbai  tbt 
"  Cdxion    magazlnt " 
tht  ortKlal  OrgaH  of 

the  prinilna  and 

Klnilfed  CraUcs,  saps 

afcut  our  printing. 

"  An  illustrated 
Catalogue  printed  by 
Messrs  ARTHUR 
STAFFORD  &  CO  , 
Denton,  it  a  decidedly 
up-to-date  specimen 
o(  typography  and 
half-tone  printing, 
and  rcRecIs  the 
highest  credit  on  the 
producers." 

"  An  ritremely 
I  asleful  piece  of  work, 
perfectly   produced  " 


rs(iX-KS>^ 


HIGH  GRADE 


PRINTERS 

of  Engineers'  Catalogues,   &c, 
at  the  Best  Prices. 


Modern 


Printing 


Modern 
People. 


GcAtral  Printing  Works,  DENTON, 


MANCHESTER. 


Match  &  Match  Box 

IVIACHINERY. 


Sole  Speciality  since  eslabllsbmeat  ia  I8SS  of 


A.    ROLLER,  Engineer, 


Cabit  AiUI<i!S  : 
■Phosphoros,  Berlin 


BERLIN    N.20.    GERMANY. 

Catalogues    and    Estimates    for   Complete    Plants    Free    on    Application. 

REFERENCES     TO     MATCH     MANUFACTURERS    ALL    OVER     THE     WORLD.  . 


RUBBER    STAMPS 

and   ACCESSORIES  — 
DATINGJIMING  &  NUMBERING  STAMPS" 


BBEf^STTOcMf  eO|v1PA[^Y 
.he  Commercial  Stamp  Makers 
BIRMINGHAM. 


^ 


BUSINESS     SYSTEMS. 

Cut   out    this    Coupon    and    indicate   In    the    list    below    what 
P—Sl  systems  %ou  are  interested  in,  then  send  to 

ROCKWELL=WABASH     CO.,  Ltd., 

69,  Milton   Street,  London,  E.C., 

who  will  send  you   Information   Forms  relating;  to  same. 


SPECIAL  QUICK  DRYING   and  OPAQUE  INKS. 


1.  Factory  Costs 

2.  Stores  Lcdeers 

3.  Perpctu.ll  Card  Ledgers 

4.  Quotations— Given 

5.  Quotations— Received 

().  Adverti-ine  Records  for  Advertisen 

7.  Advutti^infi  Kecords  for  Agents 

8.  Adveriismeliccords  for  Publishers 
g.  Stnft  Register 

10.  Customer  s  Lists 
H.  AddrtS'ing  LisI^ 
12.  Follow-L'p-Systcms— Sales 
Follow-Up-Sysltms— Overdue 
Accounts 


14.  Credit  K..lHies 

15.  Shareholders*  Register 

16.  Fihng  Catalogues 

17.  Filing  Correspondence 

18.  Filing  Invoices 

19.  Pattern  Records 

20.  Drawing  Records 

21.  Order  Systems 

22.  Doctors,  Dentists,  and  Oculists 

23.  Membership  Records 
34.  Insurance  Records  for 

Companies 
45.  Insurance  Records  for  B  rokers 
26.  Insurance  Records  for  Agents 
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Miscellaneous 


Electric  Impulse 
Clocks 


NO    WINDING    UP. 


For   ACCURATE   TIME-KEEPING 

In   .ill   tlio  various  dcpartiiiL-nts  of   large 
establishments.     Suitable  f'lr 

TURRET,    WAREHOUSE. 

OFFICE, 

PRIVATE    RESIDENCE. 

Or  any  other   position. 

Perfect    and    Uniform    Time 

At  all    Points. 

PATENTEES    AND    SOLE    MAKERS  :- 

GENT  &  CO.,  Ltd. 

FARADAY    WORKS, 
LEICESTER. 

And  3a.   Upper  Thames  Street,  tOiVOO.V,  B.C. 


NO    ATTENTION 
NEEDED. 

SEND    FOR    CATALOGUE    CP. 


CELLULOID 
SLIDE    RULES. 


UNIVERSAL    DRAFTING     MACHINE. 


Piece  Work,  Balance  and  Premium  Calculator. 


Drawing   Instruments. 

Send  for  Pamphlets. 

JOHN    DAVIS    &    SON 

iDerby),  I.TD. 

30,  All  Saints  Works,  DERBY,  & 

36L,  Camomile  Street.  LONDOPi,  E.G. 


PLAN-COPYING  PAPER  &  LINEN. 


MARION  S  world-renowoed 
PLAN  COPYING  PAPERS 
and  LINENS  and  LiNEN- 
BACKED  PAPEKS,  givins 
Blue,  Blaclc,  and  Brown  Lines 
on  White  Ground,  or  vice  versa. 

THE   FINEST  ON 

THE   MARKET 


FOR  ENGINEERS  &  ARCHITECTS. 

Descriptive    Booklet,    Specimen    Prints,    and    Price    List    post    free   on 
application. 

MARION    &    CO.,    LTD., 

22      and      23,      S"ho     Square,     LONDON.     W. 


^MH 


^\^->)      THKEE  Colour:       t-STc^        » ^"- -•'^  ;^i^r-:^  QJ     ^       \ 
/    f  .WOOD  Engraving"  . 


"LINE'  6c. 


-J0NL>5^-c. 
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P/4(§lli(WllllIi^E.T]f(         Time  Recorders 


Indispensable    to    Employers    of    Labour. 


THE    "DEY"    TIME    REGISTER. 

HOWARD     BROS.,   Proprietors    and    Manufacturers, 

lOOto,   >Queer»     Victoria     Stx>eet,    I^ONDON,     E.C. 

//eat/    Office:    *0,     Pa,x>£tdlise     Street,     I:jI"VE]RI»OOI-.. 
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W.C.  HOLMES  &  Co., 

ENGINEERS. 
Sole    iyia.kex>s    of    the    .    . 


"WESTERN"  DOUBLE 
FACED  VALVE. 


Specialities  :— 

ROOFS, 

BRIDGES. 
GIRDERS, 
STRUCTURAL 
IRON    WORK, 
TANKS.    6c. 


Works— 

Huddersfield. 


.^Kh^ 

TUBES 

jilF^^^'*Sfc 

for  SUPERHEATERS 

^y 

Our  Speciality 

^      ^ 

Send  tor  particulars 
and  prices. 

Weld  less 
Steel  and  Iron 
Tubes,  Steam  Pipes, 
Hydraulic  Tubes.  &c. 

^"^; 

^-^ 

TUBES 

Ltd., 

--t^^» 

Birmingham. 

^^F^ 

London  Office— 

il,  Victoria 
Street,  S.W. 


J.  B.Treasure  aC- 

Excelsior  Fire-Polished 

GAUGE    GLASSES, 

LUBRICATORS. 
INDIA  RUBBER     WASHERS, 

&C..    StC. 

Vauxhail  Road,  Liverpool. 
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•iiiaii»ATi» 


Special 
Machinery 

FOR  MAKING 

Bolts,    Nuts,     Rivets, 
Insulator     Brackets, 
Horse-Shoes, 
Horse-Shoe    Nails, 
Calkins,    and 
Similar    Forgings. 


ROLLING      MACHINE    FOR 
IRON   SCREW   THREAD. 


<^.  JOSEPH  BOOTH  £  BROS. 


ENCLOSED  MOTOR. 


electrical  and  imcbanical  €nditieer$, 

-CRANES.  KODLEY."      M\.ijKil%^j'  y         L^CtCtLJ^' 

Makers    of    Dynamos,    Motors, 

Electric  6  Steam   Cranes. 


Inquiries 
Solicited. 


C]?a,xies. 


THREE-MOTOR    ELECTRIC    OVERHEAD    CRANE. 

Ccipstcins.  IWinding   IVIsichines. 


jMaAers  to  Home,  Colonial,   and  Foreign  aoveramenta,  and  all  Leading  Firms. 
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THE  STIRLING  BOILER  CO., 


LIMITED. 


Head  Office  »nil  Works  :— 
MOTHERWELL,  N.B. 


EFFICIENT. 

RELIABLE. 

ADAPTABLE, 


Loadoa  Office : 

25,  Victoria  St., 
Westminster,  S.W. 


CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 

James  Fairley  6  Sons, 

Genertl  Sleel   Maoufacturen,  T^C3C_#1_/       ^   \   jL#Jl/tiJ3 

aod   SPECIALISTS   in      .      .  *    ^^  ^^ 

In-vlle   BttenHon  to  Ihelr  UnrlTallcd   Self-hardenlnM  Sleel. 


Fairleys  self-hardening  Tool  Steel 


FOR    HEAVY   CUTS    AT    HIGH    SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Market).  Small  samples  free  to 
approved  buyers. 


NOTE.-JAMES  FAIRLEY  6  SONS' 
V  WORKS  (Bramall  Lane.  Sheffield, 
\      and    Mill    Street    Forge    and     Rolling 

Mills.      Birmingham)      are         merely 

Branch   Departments,  and 


All  CommunlcatlooM  Mbould  bt  aOdreited   (o    lb,  Htad  Offices  .— 

OLD    MINT.  SHADWELL  STREET,  BIRMINGHAM. 


John  Purden  &  Sons, 


LAMBHILL    FORGE, 

o«  By   MARYHILL. 

Llmf. 


BY    IVI«ltT  nii-i- 

GLASGOW. 


Makers  of  Marino  and  other  Forglngs, 
rough  turned  or  finished.  Tail-End 
Shatls,  Built  Rudders  and  Grank  Shafts 
finished   contpletOm 

Telegram»7"FORGINGS.   GLASGOW  •• 
National  Telephone:  No    34  MARYHILL. 
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